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ABSTRACT

Studies were conducted mainly at the Eskimo village of
Wainwright, Alaska, with supplementary research done at
Point Barrow and Point Hope. A primaty aim was to gather
information concerning survival on the sea ice by a systematic
study of both contemporary and traditional Eskimo hunting,

travel, and other sea ice practices. Principal emphasis of

the. study was on observation and participation, with informal

‘interviews utilized whenever actual hunting and travelling

were not going on. The author lived as closely as possible to
the native pattern. Data is organized in terms of environmental
phenomena or 'etimuli' likely to occur in the Arctic, and activi-
ties or ""responses' which the sea ice travelier must make in
order to cope with these external forces or to utilize resouvrces
which the environment provides. These fcrces are divided into
(1) physical environment, including temperature, wind, atmos-
pheric phenomena such as clouds and snow, astronomical
phenomena such as sunlight and aurora, and sea ice; and (2)
biological environment which the Eskimo exploits on the sea
ice, including invertebrates, fish, birds and mammals. Since
the Eskimo has become exposed to ""outside!' influence, much

of the traditional culiure is being lost, and the introduction

and use of firearms caused revolutionary changes in hunting
methods. Today the Eskimo combines traditional and modern
practices in surviving in and exploiting the sea ice environment.,
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PHONOLOGY

The phonemic system utilized was adopted from that of Mr, D. H.
Webster, who conducted extensive research in Wainwright under the
auspices of the Summer Institute of Linguistics. Approximate sound
values are as follows:

a in idea or u in brt

-]
1]

e = ¢ in bet
i = ece in feet

o in tone

o
#

00 in tocth

“
]

ch = similar to ch in much

. g = a voiced spirant (Y)
»

g = a back velar spirant, farther back in the throat than g
) above (J); sometimes similar to French r

h = similar to German ch in ach

k = back velar stop, contrasting to English k
(traditionally represented as a g)

} = similar to 1 in million

! = voiceless | followed by a voiced !
R = similar to n in onion

p = similar to ng in sing

z = retroflexed alveolar sililant

Phonemic values of the letters k, 1, m, n,p, 8, t, v, w, and y are
approximately the same as in English. The letters b, ¢, d, f, q and x

are not used,
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INTRODUCTION i

This study of Alaskan Eskimo exploitation and knowledge of the sea
ice environment was begun during the spring of 1964. At this time a sur-
vey was undertaken of the literature dealing with Alaskan Eskimos, as
well as selected materials covering neighboring Eskimo groups. This
study utilized the better known works, such as those by Thornton (1) and
Nelson (2) on the Bering Strait Eskimos, Foote (3) aud Van Stone (4) on
Point Hope, Spencer (5), and Murdoch (6) on the Point Barrow area, and
especially the very important material by Stefinsson (7, 8). In addition
to these larger works there are numerous other reports, some of which
contain excellent cbservations regarding the subject of study. This report
was wriiten in August 1964, just before the beginning of the field study.

The purposes of this preliminary study were twofold: first to obtain a
background knowledge from which to fully understand the problem, as well
as to aid in conducting an ethnographic study; and second to compile a body
of data which might offer a significant addition to that which would be
obtained from the Eskimos themselves. The writer feels that this prelim-
inary study was indeed an aid in both of these areas, particularly in the
formation of an adequate understanding of the problem beforehand. Fre-
quent reference will be made to the study in the accounts which follow,
since much of the basic information was introduced there. Immediately
preceding the field study, the writer spent a bricfing pericd in Fairbanks,
during which time Dr. Frederick A. Milan and others at the Arctic
Aeromedical Laboratory gave advice and information.

The principal village in which the study was coanducted was Wainwright,
Alaska, from September 1964 through April 1965, Supplemontary research
was done during several brief periods in Point Barrow, and during May at

* Point Hope. This report is derived largely from that research, and was

prepared during the two and one-hal/ months immediately following return
from the field.

Aims of the Regearch

Anycne who has studied the Eskimo or the Arctic knows well that there
is a relatively great volume of literature avai.able dealing with these inter-
esting people. Murdock's Ethnographic bibliography of North America (9),
which i# primarily concerned with social structure, lists for example over
100 references for the North Alaskan Esikimos, over 130 for the West
Alaskan Eskimos;, and 150 on the West Greenland Eskimos. The small




group of about 300 Polar Eskimos alone has over 90 references listed.
Pilling' s Bibliography of the Eskimo language (10) lists 177 references
published between 1656 and 1828. In addition to these there are any num-
ber of works for each area such as early explorers' accounts, and those
by missionaries, tearhers, and adventurers.

In spite of this abundance of literature, and in spite of the fact that
culture change has diminished the amount of knowledge still retained hy
these groups, there is an unlimited amount of data to be gathered which is
not yet found on any written page. Ethnographic materials presently avail-
able are largely general and do nct deal with each area of knowledge in
enough detail to satisfy research zud utilization needs, and the other
accounts are mainly anecdotal racher than systematic studies of any aspect
of native culture. It is therefore important to conduct direct and system-
atic descriptive ethnographic investigations.

Detailed and intensive studies of particular aspects of Eskirno culture
have indeed been undertaken, particularly in the realm of linguistics,
social structure and, in some cases, material culture. This study con-
centrated upon Alaskan Eskimo exploitation and knowledge of the sea ice,
a study of environmental adaptation of a very specific nature. A system-
atic field study of travel and hunting methods, and a simultaneous investi-
gation of traditional knowledge of survival, methods of travel and hunting
was made.

The value of such a study is both intrinsic and practical. Descriptive
research is valuable in that significant contributions can be made to areas
of knowledge outside of ethnology. The Eskimos have acquired an intimate
knowledge and understanding of their physical surroundings, in which they
must travel and hunt daily, and of their biological environment, to which
they must respond in order to maintain their existence. It is therefore
possible to make contributions in the fields of meteorology, physics,
geology, glaciology, botany, marine biology, ethnology, ecology and
others through this type of ethnograpihic study. Considerable amounts of
ethnographic data have not yet been recorded, and it should be of para-
mount interest to collect this information before it is irrevocably lost.

A primary aim of this research was to gather information relative to
survival on the sea ice by a systematic study of both contemporary and
traditional Eskimo hunting, travel, and other sea ice practices. This
study is by no ineans exhaustive, for there is such a large body of know-
ledge concerned with this subject alone that only the basic facts can be
collected in such a brief period of time. During a field study focussed on
actual behavior, one becomes acutely aware of the fact that a residence of
many years would be required in any one village in order tc do a really
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complete study, and even then the surface would only be scratched. Every
locality and every village provides the opportunity for comparative studies.

Method of Study ° s 3

The methods employed in the gathering of information from the ,
Eskimos shouid be understood, for these methods depend primarily upon i *
direct observation. o

|

In late August 1964, the author was flown into Wainwright. He was
alone and knew no one in the village, but was identified in part by Dr.
Frederick Milan, who had lived in the village and published an initial
study on it. The initial problem was settling in the house provided by the
Arctic Research Laboratory and, of course, getting acquainted with the
villagers. As one would expect, the initial reaction of the people was one
of reserve, which gradually gave way to '"acceptance' over the weeks and
months of the author' s residence. Newcomners and outsiders appear to be
regarded with reserve no inatter what their business may be in the village,
bui certain factors can increase or diminish this reaction. School
teachers, traders and missionaries have been visiting North Alaskan vil-
lages for many years and have come to be regarded as something ''normal'"
However, the advent of the resident scientist and student, though earlier,
is certainly a much less frequent occurrence. Any sort of person appears
to be greeted with somewhat greater reserve than the '"'normal' visitor or
temporary resident, if he is continually asking questions. This is espe-
cially true if they concern things which do not seem to be important, or
are on sensitive areas. The writer scrupulously avoided interrogation of
any sort.

Another factor influencing the degree of reserve with which one may be
faced and the rapidity with which this reserve breaks down has to do with
marital status. It appears that visitors who are married individuals,
particularly if the spouse is present and even moreso if there are children
in the family, are confronted with much less reserve than are individuals
who are alone or unmarried. The latter are considered perhaps as a bit
abnormal by the older adults, and as potential competition by the younger
adults of the same sex. Very frequently during the writer's stay he was
asked why he was not married, if he would get married scon, and whether
or not he might marry an Eskimo girl.

The most common questions asked of the newcomer are, '""What are
you here for?'" and "When are you planning to leave?' This latter inquiry
may be a bit disconcerting at first, but no atternpt to hasten the departure
appears to be intended. The writer was, from the very first, quite candid

o




and straightforward regarding his purpose in the village, especially since
the nature of his interests were fairly easily understood by the villagers
and regarded as important.

Perhaps this was one of the most important factors in the establishment
of rapport in the village: the fact that no particular interest was shown in
matters which are regarded as taboo for discussion in the presence of non-
natives. These include many aspects of the aboriginal culture which have
been regarded as ''primitive" or "immoral' by outsiders and missionaries.
An investigation of hunting practices, travelling, knowledge of sea ice, and
survival does not require any probing into such private matters and it is
therefore not necessary to risk becoming offensive,

The subjects being studied are, in fact, matters of considerable impor-
tance and interest at the present time, and not of a type which might be
regarded as trivial. These practices are, furthermore, not simply re-
counted from memory, but are skills which modern Eskimos still possess.
It is a matter of pride to the people that they are able to carry these out
successfully, and particularly so when they are in the position to demon-
strate these skills for someone who has not mastered them but is interested
in learning. Thus the Eskimo is in the position of authority -- a position
often denied him in modern times with non-natives. In this case he isina
position of being helpful with technical information and providing essential
survival information of a practical nature.

In order to observe these techniques the investigator must accompany
the Eskimos as the practices are actually carried out each day in order to
see and to truly understand them. Tha Eskimos are therefore able to know
that one appreciates firsthand what is involved ~- what it is like to be cold
and exhausted, and how much skill and knowledge is required in order to
put techniques into actual practice. Because of this, the principal empha-
sis of the study was on observation and participation, with informal inter-
view a8 a backup method, utilized whenever actual hunting and travelling
were not going on. There was little need for paid informants. This methad
was shunned because it was felt that to pay persons would seriously detract
from the value of the informal interviews. Notes were written each even-
ing, usually quite late, or immediately following return from a hunting
trip or productive interview. No taking of notes was done in the presence
of informants except for isolated occasions when important Eskimo words
were writien or whcn brief notes were taken while the author was camped
away from the village.

A great deal of time was spent outside of the writer's place of resi-
dence, bhunting and travelling with Eskimos, and also visiting Eskimo
households. Shortly after arrival in Wainwright, the writer purchased a
dog team. It was possible, therefore, to gain a knowledge of dog training
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practices and all aspects of dog team use. Without the use of one's own
team it would be utterly impossible to actively participate in,or observe,
hunting practices on the sea ice, which is largely a matter of individual pur-
suit. It was also possible, by constructing a dog sled and various items
such as lines and harnesses, to appreciate more fully the problems and
methods involved. By using the dog team, the author cculd learn each type
of land and sea hunting technique, and could make observations of many
individuals during a single day.

In addition to consiruction of items of use for the dog team, the writer
made all of his sea ice hunting gear, including a kayak. With the assistance
of various individuals, this was done in the house furnished by the Arctic
Research Laboratory, which served well as a workshop. While the writer
worked on such equipment, or assisted others on similar projects, consid-
erable information was obtained regarding not only the problems of con-
structing native implements, but also on a wide range of additional materi-
als. An overt attempt was made to be self-sufficient in all aspects of resi-
dence in the village, to live as close as possible to the native pattern. This
involved hunting and travelling, constructing equipment, procuring food and
drinking water, learning skills of food preparation, wearing native clothing
made by women in the village, visiting, and being visited.

For the most part informal interviews were conducted during daily
visits to various households, and in the native store,and coffee shop which
serve as local gathering places. Living alone offered the advantage of being
able to conduct activities such as those listed above, and to carry on unin-
terrupted sessions with visitors, and to have privacy for note-taking. How-
ever, there would have been advantages to living with an Eskimo family,
such as acceleration in learning the language and perhaps additional
opportunity for inquiry into matters of interest.

In line with conducting native activities it was possible to make an in-
formal study of the language, although no concerted attempt was made to
learn it conversationally even if this were possible in such a short resi-
dence. The language is important, and a fluent understanding of it would
greatly facilitate this or any study in a North Alaskan village. Essentially
all of the people speak good English and in only a few instances was an in-
terpreter needed. Eskimo is the language used in normal conversation and
a great deal of information could be picked up by a person understanding it.
The writer found that his interest in the language, and ability to understand
and speak certain simple constructions was more of an aide to establishing
rapport than to gathering information in the native language.

This was of particular importance during the brief month-long resi-
dence in oint Hope, since there was very little time to become established
there. The writer was impressed by the fact that a residence of at least
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several months should be undertaken if any real study is to be conducted
in a particular village. However, several factors besides an elementary
knowledge of the Eskimo language were helpful toward making the brief.
stay in Point Hope a profitable one.

More important than the language was a knowledge of the ""way of life'';
knowing what to do in social situations and how to travel and hunt without
depending upon others is almost an essential. In addition to being knowl-
edgeable as to the Eskimo way of living, the writer also found it helpful to
share mutual acquaintances with the Point Hope people, such as individuals
in Wainwright and Point Barrow who had come from the Point Hope region
or had relatives there.

In Point Hope, besides time spent out on the ice in the whaling camps,
the greater proportion of effort was put into visiting a few households
where the members were particularly friendly and knowledgeable. In this
way it was possible to collect a sizeable body of data since there was very
little shyness and reserve after only a few visits. For brief stays such as
this it would perhaps be profitable to utilize paid informants, although in
this case it was not done.

Description of the Region

The Arctic Coast of Alaska may be said to include the long, featureless
coastline stretching from Barter Island in the east to Point Hope in the
west, with Point Barrow forming the northern-most extension about midway
between the two extrernities. From the standpoint of this study the area
may be divided into two sections, the eastern section being all of the coast
east of Barrow asfaras Barter Island, and the western including the coast
from Point Barrow to Point Hope. The eastern section will not be of much
importance here since there is only one modern settlement, that at the far
eastern end, and because the ice conditions more closely resemble those
to the east in Canada.

The eastern portion of the Arctic Coast is an area of relatively slight
ice movement during the winter, the ice lying still and in great flat ice
deserts for many months of the year. These conditions give rise to some-
what different ice hunting adaptations and require less caution by travellers
than the area west and south of Barrow. This eastern area was formerly
very sparsely populated, with only temporary campsites utilized primarily
by residents of Barrow (5).

In contrast to this, the region between Point Barrow and Point Hope is
relatively heavily populated, with four settlements in existence today.

6
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Formerly, however, there were small village and camping sites spaced all
along this coastline, including two villages at Point Barrow, and villages at

.Atanik, Point Belcher, Wainwright, Icy Cape, Point Lay, Cape Lisburne,

and Point Hope. Scattered between these larger villages were isolated
houses or small seasonally-used village sites such as Pijasuguruk, Killa-
mentagvik, near Wainwright, and Utokak near Icy Cape. In addition to
these established points of inhabitation there were temporary campsites
everywhere along this coast. '

Although the ice in the larger bays and indentations along this section of
coastline, such as Peard Bay and the area north of Icy Cape, did remain
fairly flat and unmoved all winter long, most of this entire region

has considerable ice movement. One can expect to have leads opening
periodically during the winter, often quite close to the land. Along

with this ice movement, and undoubtedly partly because of it, there is a
rich and easily exploited marine resource through the winter. Thus there
are settlements concentrated, especially in recent times, around the points
and headlands, where ice movement is increased and there is heavy depend-
ence upon the sea for a livelihood. Along with richness of the sea there
are, however, special problems of safety and travel, and in this region
there has developed an elaborate knowledge of the sea ice and of exploiting
this very special type of environment.

The modern village of Barrow is located at 71° 18" north latitude and is
the northernmost Eskimo settlement in North America. It is situated
several miles south of the point itself but is just above the beach. The
hunting economy is today secondary to a rich cash economy made possible
by active development of the area by the Office of Naval Research, the
Bureau of Indian Affairs, and others. Thus the greater majority of the in-
habitants work a six-day week and hunt only on days off. Those who do hunt
on the ice here find a rich resource of seals, and in the spring there is
still a fairly active whaling effort. The ice is very mobile due to strong
currents, deep water, and the fact that the village is near to a point, so that
there are often open leads offshore and the ice here is considered
dangerous.

Ninety miles south of Barrow (air distance) is the village of Wainwright,
located 70° 40' north latitude, 159° 50' west longitude. Wainwright is also
situated right on the coast atop the 20~foot high cliffs behind the beach.
There are some 300 inhabitants in the village living in about 44 households.
Viewed from the air it is a compact grouping of small frame houses with
numerous wooden caches spread about, and an uncommonly large number
of tall wooden poles scattered everywhere. On the ground one realizes
that these poles are mostly used to support radio antennas, one for every
house, and also to string lines or racks for drying clothing and skins.

8




The houses are mostly one or two rooms crammed full of the neces-
sities of life but containing little else. Normally there is a sleeping room
or section and a room or area in which the cooking and heating stove is
located, where the meals are eaten and visitors are entertained. Some
houses are larger, having several rooms and occasionally two stories, and
some are exceedingly small and crowded. Outside the heated section of
the house is the hallway or kanichak, which serves as a general storage
area for equipment and furs, and is often very long and low, with one or
more doors to go through before reaching the entrance to the heated portion
of the house. The houses have one or more windows in varying states of
transparency due to the plastic coverings which are often used to make a
double pane effect.

The Wainwright people are fortunate in having natural outcroppings of
coal both inland along the Kuk River and offshore, so that most individuals
are able to sack their own coal and haul it to the village by dog team from
one of three coal mines or from the nearby beach where it washes up dur-
ing the fall storms. This coal is burned in stoves both for heating and
cooking purposes, although cooking also may be done on gasoline-burning
camp stoves.

The Wainwright pecple are therefore able to save much of the money
which they earn by summer employment or by the sale of goods such as
walrus ivory, and which is given to them in the form of monthly unemploy-
ment or welfare checks. They can use it for purchasing clothing, hunting
equipment, and food from one of two local stores, They have become
heavily dependent upon such goods, brought in on the annual Bureau of
Indian Affairs (B.I.A.) supply ship Northstar or ordered by mail from out-
side, and would no longer attempt living without these goods.

In spite of the availability of food at the local stores, the people still
depend upon hunting for their economic mainstay. Their main diet is
basically derived frcm the surrounding land and sea, and during the colder
months they wear parkas, boots, and other items of clothing made from
animal skins. Wainwright is situated in a position which permits exploita-
tion of a very rich land and marine resource, unlike some villages which
specialize more in one or the other. During the fall, spring and summer,
huge rnigrations of caribou provide a land resource much larger than most
coastal villages are able to exploit. In the sea there are herds of walrus
in the summer, seals in the winter and spring, and migrations of waterfowl
in the spring and fall, And in the rivers and lagoons there is a large
exploitable resource of fish. The people are able, therefore, to turn from
one regource to another should it be necessary to do so.
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Wainwright village is located on a peninsula of land bounded by the
Chukchi Sea on one side and by the huge Kuk River on the other. The Kuk,
which means "river' in Eskimo, is actually a submerged lagoon which is
salt water until one is perhaps 50 miles inland from the mouth. It is the
Kuk River which is used for travel inland, during the summer by boat and
during the fall and winter by dog team.

Since Wainwright is not on a point, the ice does not move as easily nor
as rapidly as it does at Point Barrow or at Point Hope. During the winter
and spring, however, the ice moves whenever there is a fairly strong
breeze and/or when the current is flowing swiftly. Thus the ice opens to
iorm leads periodically, enabling the hunters to travel out to the edge for
geals, and when the ice closes tightly the men go out far from the land in
pursuit of polar bears. But this will be dealt with in detail later in the
report.

The Wainwright people call themselves the TJlgunigamiut or the people
Ulgunik. They feel more closely related to the people to the north - - the
Utkeavinmiut or people of Barrow. Frequently during the summer the men
go to Barrow for employment, and during the season of dog sledding they
travel north to visit their many relatives. Since the advent of commercial
air service on the coast the people commute more easily, and the more
affluent Barrow people come jown to visit Wainwright as well. There is a
good deal of village pride and identification however, and the Wainwright
people do not appear to be attracted to the '"opportunities'' for employment
and drink at Barrow in large enough numbers to make inroads into the
Wainwright population.

With the people to the south, Point Lay, 100 miles distant, and Point
Hope 180 miles away, the Wainwright Eskimos have only sporadic and
casual contact. This holds true also for the more distant village of Kal-
tog‘vik at Barter Island, about 400 air miles. The Wainwright people have
friends and relatives in all of these villages, and visiting both ways is
sometimes done, but Wainwright is much more closely associated with
Barrow.

A great deal more information could be given regarding the general
conditions at Wzainwright, where the major portion of the study was conduc-
ted. Indeed, throughout the text there will be reference to the present-day
situation, particularly regarding the economic life and methods of hunting
and travel in use there. The village, being heavily dependent upcn a hunt-
ing economy, being isolated and rather conservative toward cultural changq
and offering several advantages for ei.nographic study, was selected as
the main area in which to conduct this research.
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The location proved to be excellent for sea ice studies, since it posses-
ses both the characteristics found in places where the ice seldom moves
and in those where the ice is frequently in motion. Therefore, the char-
acteristics of gea ice far out on the polar pack as well as within the dan-
gerous areas of ice motion could be observed, since both types of
conditions are important for sea ice survival.

The village of Point Hope (68° 20' N, 156° 47' W) is approximately
the same size as Wainwright, with perhaps 350 inhabitants. It is located
near the end of a very large spit which juts out approximately 15 miles
from the mainland between Cape Lisburne and Cape Thompson. The
physiognomy of the village is also very similar to Wainwright except that
the houses are much more spread out and are aligned along several
parallel beach ridges.

The people of Point Hope, calledthe Tikegaagmiut, are also dependent
upon hunting for their subsistence base, there being little employment
within the village other than the sale of native goods and skins. However
they are much more dependent upon the sea and much less on the land for
their hunting. The Point offers an excellent location for ice hunting, with
open leads very close to the village all winter and spring and an abundance
of seals and whales. In the summer and fall, however, when the ice is
gone and the game is scarce, many of the men seek employment in larger
villages to the south or in Fairbanks. It is therefore a rich, but perhaps
less weli-balanced economy than that of the Wainwright people.

The ice conditions around Point Hope are highly mobile and very dan-
gerous. The ice here moves constantly before the force of gale winds and
powerful currents, causing huge piles of jumbled ice which make dog team
travel very difficult, though the distance to the lead is usually short. The
Point Hope people are experts of ice lore, perhaps more so than any other
north Alaskan settlement, and they are probably more conservative in
attitude toward technical and cultural change than the Wainwright Eskimos.

Point Hope maintains closest ties with villages to the south, particu-
larly Kivilina, Noatak, and Kotzebue, and the only closely associated vil-
lage to the north is Point Lay, about 90 air miles distant. This settlement
is very small, consisting of only two or three families, and is said to be an
offshoot population of Point Hope natives who moved north arciind the turn
of the century. The Point Lay people are said to depend mostly upon
employment at the nearby military instaliation for their economy. The
village ia located on a headland but 1s apparently well enough protected by
Cape Lisburne to the south that ice movement is not very great. The
climatic statistics for the village also imply a more iniand situation than
any of the other north Alaskan villages with the exception of Barter Island.
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Organization of the Field Report

The organization of this report is the same as that which was used in
the preliminary report Literature review of Eskimo knowledge of the sea
ice environment prepared by this writer in 1964 (11). In both reports the

data is organized in terms of ""environmental phenomena or 'stimuli! which
are likely to occur in the Arctic. and the activities or 'responses' which
the sea ice traveller must make in order to cope with these external

forces or to utilize the resources which the environment provides''.

In this way we consider, for example, the single phenomenon of cold.
After the temperature characteristics of the coastal Arctic environment
are summarized, the types of responses which the Eskimos make to cold
are described. These may include clothing, shelter, fire, and so on.
Furthermore, should the response be inadequate or incorrect there are
secondary effects such as inability to travel or frostbite. For these
secondary effects there are also a series of responses. The Eskimos are
affected by the cold in many ways besides simply the provision of warmth,
since the consistency of snow, activities of game and other important
factors are dependent upon the temperature.

'""The author has segregated a series of external forces and resources,
and has suggested one or several ways to deal with them. These are divided
into physical environment and biological environment." (11) The first
includes temperature, wind, atmospheric phenomena such as clouds and
snow, astronomical phenomena such as sunlight and aurora, and the sea
ice. The second includes the energy sources which the Eskimos exploit on
the sea ice, including invertebrates, fish, birds, and mammals.

The first few chapters will deal with the physical environment of the
Arctic sea ice and the methods known to the Eskimos for dealing with it.
u
TEMPERATURE

Temperature Characteristics and Forecasting

The dominant feature of the Arctic environment is its climatic extremes
and the most impertant aspect of this climate is the temperature. The
area with which we are concerned, coastal settlements and the sea ice, is
one of marked maritime influence. Temperatur~s are thercfore wirmer
in the winter than are those characteristic of inland stations considerably
farther south, but they are aldo much cooler during the summer.
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The degree of marine influence on the temperature re=gime varies con-
siderably during the winter according to local sea ice conditions. Inareas
of slight ice motion the climate is apparently more continental, with more
intense cold than areas in which the ice opens and moves frequently
throughout the cold season.

The vast ice layer covering the Arctic Ocean in winter-
tine has a pronounced effect upon the climate of the Arctic
Drainage Division (which includes Northwest Alaska),
particularly upon that portion which lies north of the
Brooks Range. After ice becomes fast to the shoreline
and the open water virtually disappears for the winter
season, the maritime influences are greatly diminished..
.. some heat appears to escape through the ice covered
surface to prevent low temperature from reaching the
extremely cold readings realized over the mamland
areas of the Interior Basin (12).

By no means can the temperature be considered balmy, summer or
winter. At Wainwright, Alaska, for example, the annual mean tempera-
ture is plus 11.7° F, which is comparable to the average for the coldest
mornth in Wisconsin. The m=an temperature for July at Wainwright is
plus 43.6°, and the maximum recorded was plus 78°. The coldest month
is February, with a mean temperature of minus 17. 9° and a minimum
recorded temperature of minus 51°. During the winter of 1964-1965 this
temperature was equalled twice, and during the preceding winter a low of
minus 57° was recorded in Wainwright,

These temperature figures compare fairly closely with those for
neighboring stations north and gouth along the Arctic Coast in Alaska.
Annual mean temperatures are: Point Hope plus 18.7° F, Pomt Lay plus
13, 39, Point Barrow plus 10. 1%, and Barter Island plus 10. 6% (13).

During the winter of 1964-1965 the temperatures at Wainwright werc
exceptionally cold, particularly during Necember, January, and Fgbruary.
Temperatures for these three months averaged 10° or more below the
normal mean, which in some ways made conditions for this study more
favorable. Due to the cold temneratures, which held at minus 25° to minus
40° F for wecks at a timy, inore opportunity was afforded to observe cold
wcather precautions and techniques. In addition there were a fairly large
number of stormy days, when heavy winds increased the effects of cold
temperatures and created other problems of stirvival.

It should be mentionzd here that in the Arctic, *hough the temperatures
do neot reach eatreines of celd, the winds make the climate infinitely more
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severe than that of the calm inland regions. Thus temperature '"equiva-
lents', i.c., the temperature equivalent under calm conditions, reach the
minus 90° to minus 120° range rather frequently (USARAL Chart 20-12,

11 June 1904, #4636-54). In these great flat expanscs of tundra and ice
the winds of the all-too-frequent storms blcw unobstructed for hundreds of
miles, but the Eskimus must travel and hunt in spite of them.

Because their activities are so heavily influenced by the weather, the
Eskimos have developed effective methods of weather prediction. Knowledge
of weather has been inherited from previous generations and is passed on
by the oider men to the young hunters, but is also obtained by the accumula-
tion of knowledge based upon the personal experience and observation of
individuals themselves, It is not uncommon for an Eskimo to explain a
fact or technique and then to tell how it was that he discovered this by nis
own observation or inventiveness.

During the winter the men are actually more concerned with the wind
than the temperature, since it is the wind which causes the danger of frost-
bite or of beccaming lost. They do not worry about the temperature dropping
far below zero because when it is very cold it is usually clear and calm.

In such cases the men watch for signs of continuing good weather, which
means high and steady barometric pressure, winds fairly light from the
north, northeast, or east, excellent visibility (unobstructed by haze), stars
twinkling only slightly, and clear skies. If there are a few high clouds it
is irnportaat to note the direction from which they are coming and their
speed. Slow movement from the north or east quadrant usually foretells of
cortinuing ciear weather. Thus the Eskimo who plans to hunt or travel
will chock the weather in the evening or early morning before he sets out.
Seeing these favorable signs he caun plan to leave and to travel without
danger, regardless of how low the thermometer may fall.

During these clear and cold days of midwinter the light easterly winds
may hold the lead open offshore for days or even weeks at a time. In this
region the current is largely cortrolled by the wind during the cold season,
and the ice hunters know that when the current is moving slowly from the
north or east the weather will probably be good. It is at this time that in-

~ tensive hunting fcr seals is done along the edge of the open lead. Since

seal hunting requires that the men remain out for three to eight hours at a
time, or more when the days grow longer, they must wear some of their
warmest clothing,
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Clothing

In most cases this means that fur clothing is used, and dress for these
activities approaches most closely the traditional types. However none of
the Northwest Alaskan Eskimos observed during the winter of 1964-1965
were using a completely native outfit and there was considerable variation
in the degree to which this was approached.

Perhaps the most important element of the hunting outfit is the footgear,
and in this the Eskimos are closest to maintaining the aboriginal pattern.
During the cold months, and up until the time that the ice and snow are
melting, there is essentially one type of boot used for all sea ice activity.
This boot, called ugurulik in Eskimo, is made of skinof the caribou (Rangi-
fer tarandus) and bearded seal (Erignathus barbatus). The most important
part of the ugurulik is the sole, which is made from the tough waterproof
bearded seal skin with the hair removed.

These soles are prepared by firsi cutting two oblong sections from a
skin. Tne hair is scraped off with skin scrapers, with ti.e addition of
abrasive material such as gritty soot from the coal-burning stoves. The
soles are soaked to soften them, and then are crimped with flat-nosed
pliers around the toe and heel so that they can be bent up to meet the
caribou-skin uppers. When ready for sewing, each sole resembles a small
open boat, now very stiff and hard from drying. If the skin has been allow-
ed to rot outside dusing the summer, the hair can simply be pulled off by
hand and the sole will be colored a light brown. If prepared by scraping,
it will be black. The light-colored scles are preferred, probably because
they are more easily made.

The boot uppers are made from the skin of the caribou legs, one boot
requiring all four legs of & g....: ~avribou, preferably one killed in the fall.
When legs are skinned for boot construction, care must be taken to cut the
skin as far down around the lLioofs as possible, and to slit the skin down the
front of the forelegs and down the back cf the rear legs. The skins are
then laid down on the snow to freeze flat and are taken home to dry inside
the house. The skins will be dry in two or three days, although they must
not be placed too close tc 2 dire-~t heat source lest they shed their hair
easily, After they are dry they must Le scraped until they are soft and
pliable.

The legs are then sewed together, with the two foreleg skins forming
the boot sides, one hind leg forming the rear and the other hind leg extend-
ing down the front and over the instep. The boot upper, which reaches to
just below the knee, is then sewed onto the boot sole, with a strip of skin
from ringed seal (Phoca hispida) between. Most of the sewing is now done
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with dental floss, which is waxed and is very strong. Braided sinew for-
merly was used and is still scen in the better made bocts, especially when
waterproof seams are desired.

These uguruliks are quite warm because of the caribou-skin uppers,
but are preferred for sea ice use because the soles are waterproof. Sea
ice, especially young ice of several days to two weeks formation, is
always wet on the surface. This moisture will spoil caribou-skin scles,
to say nothing of the fact that moisture soaking through the boots cause
discomfort and possible freezing of the feet. In former years the skin of
the beluga (Delphinapterus leucas) was used for boot soles, and is said to
be tough and waterproof much the same as bearded seal. Around the top
of the ugurulik is a thin strip of cloth, through which is threaded a - draw-
string, With this the boot can be closed tightly around the top, preventing
snow from coming inside and sealing out water should the wearer fall
through the ice.

Inside of the ugurulik there is always an ingole. In modern times this
is often a felt insole bought from the native store, but some men prefer to
make their own from caribou skin, which is probably much warmer. In
order to prevent these fur insoies from sliding out of place, they are niade
with the toe end turned up and over and seww=d on the sides. If fur insoles
are used, the wearer probably must have cloth socks of some sort. Usually
several pairs of wool socks, and perhaps a pair of felt "booties' are worn,

In cold weather, however, it is much preferred to wear caribou skin
"socks', called aleksie. These are simply boot liners made entirely of
caribou skin with the fur inside, unlike the boots which have the fur out-
side. Caribou socks are made in two lengths most commonly to six or
seven inches above the ankle but sometimes to the top of the boot. These
are exceedingly warm and comfortable and offer several advantages over
cloth socks, because should body or outside moisture soak cloth sccks they
will freeze into the boot and become impossible to remove for drying.
Caribou will not freeze in, and is also warmer when damp than cloth.

It has been noted that Eskimo boots sometimes appear to be very tight
fitting, such as in the statement by Thornton (1) that some young men are
"', ..very particular about the fit of their clothes, especially as to the
smallness and snugness of their boots; consequently it is to be feared that
they sometimes suffer from cold feet. "] However it is more probable that
the boots themnselves were not tight but the ankles were small. There is a
tendency to make the boots taper at the ankle so that they will hold more
tightly to the foot. This makes the boots rather difficult to put on, but
there is always amplc room inside for the feet. The Eskimos state
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emphatically that footgear must not be too tight, and that there must be
allowance for several pairs of heavy socks or for the caribou-skin boot
liners.

Uguruliks, with their bearded seal skin soles, are not nearly as warm
as the other important boot type which has caribou-skin soles. These boots
are called tutliks, a word derived from tuttu which means caribou, just as
ugurulik is derived from uguruk, the word for hearded seal. The tops of
these boots are made in exactly the same way as the sealskin. soled boots,
and in fact a given pair of uppers may be switched from one type of sole to
another. The soles of the tutulik are made from the toughest skin of the
caribou, which is dried and scraped, but of course has the hair left intact.
The soles are sewed .in three parts, cut so that they wrap around the foot
and join the boot upper, which has the hair turned outside. There is no
need for insoles with tutulik boots, since the thick fur is attached to the
skin. Usually only cloth socks are required for use inside of these bhoots,
since they are far warmer than the other type. In some cases skin of
ringed seal (P. hispida) is sewed on over these soles, also with the hair
turned inside, which not only makes the boots usable on the wet sea ice
but also makes the boots warmer and the soles last longer.

Tutuliks are normally saved for use on inland hunting and trapping ex-
cursions, and for ice fishing, where maximum warmth is required and
where the boots will not become wet. Very rarely a pair of tutuliks with
sealskin covers sewed onto them will be seen in use on the ice. Since
most ice hunting is done without camping out it is felt that the uguruliks
are warm enough. Caribou-sole bcots are also seldom used for walking
around in the village because the soles wear through so much more rapidly
than bearded seal.

Both types of boots have the soles treated with veal oil, particularly
the sea ice hunting type. To do so protects them from moisture and appar-
ently is necessary to prolong th: life of the sole. Other than this the only
important boot care is drying, and it is a very essential factor in mainten-
ance of all skin footgear. Care is taken each night to hang up the boots,
socks, etc., coften on lines strung from the ceiling of the house. In this
way they are dry before the beginning of each day, which increases their
warmth and prevents early deterioration of the skin. Caribou hide sheds
easily and rmust therefore be treated with care.

Reprinted from Among the Eskimos of Wales, Alaska by Harrison
Thornton, by permission of Johns Hopkins Press. Copyrighted 1931,
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Next in importance to footgear is the parka (atigi). For sea ice hunting
the traditional caribou-~fur parka is used by the great majority of hunters
during the winter months. There are only a small number of men who use
fur parkas of mouton or badger skin bought from fur dealers in the lower
48 states. These fur parkas are always worn with the hair inside and skin
side out. Trim around the hood is almost always wolverine (Gulo gulo),
which sheds frost easily and does not fill with snow when it is windy. A
few cases were seen where caribou fur was used for the trim, and it is
said to have the same qualities as wolverine except that it sheds more
easily.

The fur parka is never worn without a cloth cover over it, which is
called an atigiluk or kateganasi. This cover is simply a single layer of
cloth which serves to protect the skin and sewing, and also can be used for
concealment when hunting because it is usually white. There is little extra
warmth derived from it. Occasionally the hood of the parka cover is made
so that it can be drawn out over the wolverine-fur trim, protecting the face
from blowing snow or concealing the dark fur from game which is being
stalked.

Caribou-hide parkas are exceptionally warm and light, and do not
require a great deal of clothing beneath them. Typically the Eskimo hunter
prefers several light layers of clothing to one heavy one, and therefore
several cloth ghirts are usually worn. Some men wear-a light nylon jacket
or down-filled vest beneath the parka. The hood is always made to fit
rather tight around the face so that the wind cannot blow into it, but a hat
is almost always worn inside any parka.

The knit stocking cap is preferred by some men, while others use cloth
hats with visors in front. Some of the knit caps are of a type which can be
drawn down over the face, with a hole for the eyes, nose and mouth. A few
men use knit ear bands rather than caps. The main interest appears to be
protection of the forehead, which is not covered by the hood, and the ears,
which are sometimes chilled by wind entering the hood,

Traditional Eskimo clothing, especially that used by groups to the east,
included the use of both an inside and an outside parka. Rudiments of this
are still seen in Wainwright, where several raen use cariobou-hide parkas
with the hair turned outside worn over the inside fur parka. This double
parka is actually too warm for most outdoor activities which are undertaken
nowadays, so it is used only during severe weather or for fishing in
extremely cold weather.

In earlier periods there were more activities which required a long
patient wait, and generally more activity outside during cold weather.
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Notable among these are hunting at seal breathing holes, seal netting and
whaling. It was therefore necessary to use the warmest types of clothing.
The Wainwright people mentioned also the former use of ''undershirts"
made from fawnskins, as well as pants worn with the fur turned inside. o
These are no.longer used.

There is today some use of manufactured down parkas, but this is
mostly reserved for warmer weather when fur clothing would cause over-
heating. For warm weather it is also an advantage to have a zipper in the
front to facilitate cooling, During the spring of 1965 the men began using
down and other cloth clothing as soon as temperatures were in the plus 10°
to plus 30° range. There is also some use of muskrat, fox, badger, or
caribou skin parkas with the fur outside, a cloth lining inside and a zipper :
in front. These are considered to be fancy parkas, made mostly for sale to ,
visitors, and are only occasionally worn outside the village. “

There is a very characteristic cloth parka which is made for use in the
village or for summer hunting. This type has a cloth lining and a corduroy
outside, with wolverine or wolf trim around the hood, wrists, and bottom.
Typically there are cloth trimmings decorating these parkas, some showing
considerable skill and ingenuity. When they are new these parkas are used
only in the village and for social events, but as they become more worn
‘they begin to be used for warm-weather hunting and other tasks which do
not require the warmth of fur parkas. They are occasionally seen in use
on the sea ice during winter, but this is the case only if the weather is
exceptionally warm or if the individual does not have adequate clothing.

Birdskin parkas, which formerly were used along the Northwest
Alaskan coast, are no longer existent today. The older nen remember ;
having used them and sometimes talk about having one made because they
are so warm. In the region south of Point Hope cormoraats were formerly
killed and skinned in order to make long bulky parkas, which could be used
with the feathers turned outside. Loon-skin parkas also were spoken of,
made entirely from the neck skin and feathers of (probably) the common
loon (Gavia immer). These parkas are said to be very warm and also
waterproof. Some birdskin parkas were undoubtedly made to be worn with
the feathers turned inside and with another parka outside, as is done in ;
other parts of the Eskimo domain,

Outside the parka, especially if there is a wind, there is sometimes
worn a rope or cloth belt called tafsi. This belt prevents wind from blow-
ing up under the parka and heat from escaping downward, as well as afford-
ing a place to carry a hunting knife. The belt is sometimes trimmed with
a ''tail" of wolverine fur and is called pamiuktak, derived from the word
for tail. Some men stated that this "tail" was formerly made longer and
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could be pulled between the legs to protect the crotch from freezing in very
cold weather. Belts were apparently used more in the past than in modern
times, and nowadays they are much more in evidence at Point I{ope, where
they are sewed onto the cloth parka cover, than at Wainwright. \

There is occasional use made of fur face protectors, usually consisting
of the tail of a red fox (Vulpes fulva) or Arctic fox (Alopex lagopus), or of
a long piece of caribou fur made into an elongated roll.. This piece of fur
is tied outside the parka hood and around in front of the chin and mouth. It
will of course become frosty quite rapidly in cold weather, so it is turned
around periodically, bringing dry fur in front of the face. Once the entire
piece is filled with frost it must be thawed out and dried or else removed
and replaced by a fresh one.

The only other face protection besides this, and the use of knit "stock-
ing caps'' which pull down around the face, is that provided by growing a
mustache. As fall and winter approached in 1964 many of the men began to
grow mustaches, which they kept at least until the spring warming trend.
There are two reasons why this is done. First, because moisture from the
breath will collect on the mustache hairs and be kept from contacting the
skin of the upper lip. The writer can state from experience that it is more
comfortable during extremely cold weather to have the mustache collecting
frost than to have the exposed flesh chilled constantly. Second, according
to the Eskimos, the fresh ice which forms on the mustache can be used for
water, especially in an emergency situation., Indeed they were often
observed to suck on the small beads of ice at the corners of the mustache
while hunting or travelling,

Whether it is inherited or acquired, the fact remains that Eskimos
show a hardy resistance to cold. One finds that their resistance is at first
much greater than ones own, but that the differences hecome significantly
less as time passes. One of the most convincing evidences of the fact that
the Eskimos are fairly insensitive to cold is the fact that they seldom wear
anything more than cloth "work' gloves, even in midwinter. To be sure
they are often seen clapping their hands together or against their sides to
warm them, but they will nonetheless stay out in minus 35° weather all
day with only these light gloves on.

In cold weather such as this, and up to perhaps 0° F, most of the Wain-
wright hunters would wear two pairs of gloves. Rather than cause a tight
fit by piacing two identical pairs together, they would either mix brands,
placing the largest on the outside, or very frequently turn the outer pair
inside out which increases its internal dimensions. Thus two pairs of
gloves can be worn without discomfort caused by a tight fit.
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However certain individuals appear to prefer some heavier type of
glove or mitten, and when it is very cold or they are on the trail many
men will use more than just cotton gloves., Some men are able to obtain !
leather gloves with wool inserts, but these are not in common usage i
because they wear out too quickly and do not offer sufficient advantage
over cloth gloves. However at least one man had five-fingered gloves
made from summer-killed caribou, which has a very short but warm hair.
These appeared to be very useful and warm but are perhaps so difficult
to make that few people own them.

Mittens also are made from animal hide, and are of sc seral types. The
first is a typical mitten design with a thumb and no fingers. This type is
easily made, even by the men, but is not popular because it is necessary
to remove them to shoot. Caribou mittens usually are so warm that
gloves are not worn inside of them; removing the mittens to shoot is out of
the question in cold weather since the moist flesh of the hand would freeze
instantly to the gun trigger. The second type of caribou mitten is called
tikelak, derived from the work tikik which means index finger. These
mittens have a thumband index finger, with the other three fingers together
in one space. These mittens are made from summer skins, and are
excellent for hunting since it is possible to shoot without removing them.

There is another type of fur mitten, which is seen infrequently. This
type has the fur outside, whereas the types above have the fur turned
inside. Those with fur outside are made from caribou, seal, dog, wolf,
or bear, and are designed with only a thumb and : hand space. Included
with these we should mention the army surplus mittens which are available
from mail-order dealers. Although these types are occasionally carried
they are not used frequently, since the cloth gloves are usually sufficient.

Fur-outside mittens, which normally require gloves te worn inside,
could be removed in order to shoct. However it is less advisable to
remove the mittens to shoot than to simply go without. This is because the
hands and gloves become warm and moist inside the mittens, and if
suddenly exposed to the outside cold for several minutes the hands become
very cold and even numbed to the point of uselessness. It is therefore
wiser to wear gloves or mittens with fingers so that the hands are
adjusted to the temperature at which they will be used.

Each type of fur has qualities which lend themselves to particular uses.
This is taken into account whenever mittens are made. Seal and polar
bear skin for example, are waterproof, and make the best mittens for use
on the sea ice. However there are no polar bear mittens in use at the
present time, and only one pair of sealskin mittens was seen at Wainwright.
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There were several pairs of dogskin mittens, which are preferred to
caribou because they are resistant to moisture and wear very well.

Mittens with very long fur outside are sometimes used for fox trapping,
because they are the best for brushing snow over the trap set to conceal it.
One such pair was made by Takalak from the skin of grizzly bear (Ursus
arctos) one day while he was in his trapping camp. These mittens appear
very large due to the long fur outside, and are in fact fairly large inside so
that normally cloth gloves are worn with them. The fur is turned inside
around the wrist.

These mittens are not only used for concealing the fox traps with snow,
but have several other uses beyond keeping the hands warm, Most fur
mittens are hung around the neck by a harness so that they can be removed
without danger of losing them and can be kept available by leaving them
hung on the harness aund twisting them together behind the back to keep
them out of the way. In the case of these bearskin mitts the harness was
made long enough so that they could be placed on the ground beneath the
wearer fcr a seat. This is especially useful cn the young sea ice, where
seal hunters often must sit down on the wet surface to shoot.

In addition these mittens can be used for improvised boots in case of
emergency, such as drifting out on the sea ice and subsequently wearing
holes in ones boots. The wrist flap is simply turned out so that the mittens
* become quite long, and then they fit over the feet with caribou '"'socks' on.
Besides emergency uses the mittens can also be used for stalking caribou
or polar bear when the srow makes noise underfoot. Takalak was also
seen using these mittens to warm his face during cold weather.

The junction between the top of any kind of mitten or glove and the
sleeve of the parka often is loose enough to expose the wrists to the cold
air, especially when one is driving dog teams. In fact, frostbite on the
wrists is almost as common as on the face among the Eskimos observed
during the study. In order to prevent this, wristlets are made from fox,
caribou, or other types of fur. These are simply a piece of skin folded in
the middle so that the fur is outside on tine top and bottom, and then sewed
together at the ends to form a bracelet of fur. Wristlets are used only in
very cold or stormy weather, when they are slipped on before putting on
gloves or mittens.

Just as the aboriginal fur mittens have largely been abandoned in favor
of cloth, so have fur pants given way to heavy cloth pants of various types.
During pre-contact times either sea , bear or caribou skin pants were
worn, som:times with a caribou-fur liner inside. The use of fur pants,
and other fur clothing as well, has diminished in spite of the great
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advantage of wearing it. Perhaps most important is the fact that fur cloth-
ing, especially caribou, is much warmer than any manufactured types
available to the Eskimo. This is particularly true in emergencies such as
becoming lost or drifting out on the sea ice, where clothing may be the only
heat source for many days. It is still the practice of some older men to
carry extra fur clothing out on the sea ice in case they drift away.

Fur parkas are usually designed so that the wearer can pull his arms
inside and then turn the sleeves inside out or plug them with mittens. The
neck and bottom of the parka are tied closed with rope to further prevent
heat loss., Caribou parkas and pants are also invaluable for sea ice use
because of the buoyancy of caribou hide, which acts as a ''life preserver"
should the wearer fall through the ice. Caribou skins being carried on the
dog sled or in a boat have also been used for this purpose. In addition,
fur clothing is more waterproof than cloth and easier to remove water from
in case of an emergency. This is especially true of sealskin sewed with
sinew, which is very impervious to water.

In spite of these advantages, caribou-skin pants are only worn in the
coldest weather and sealskin pants are used, by the few men who own them,
only in late spring or summer on the wet ice. The most popular types of
heavy pants in Wainwright are various kinds of army surplus pants with
wool liners, Air Force flight pants, and down '"insulated underwear'' pants
with cloth overalls outside. Again the preference is for several layers of
clothing under the heavy cloth pants, but when fur pants are worn, only
underwear or a pair of light cloth pants is worn underneath.

The writer owned a pair of heavy caribou pants while staying in Wain-
wright, but only wore them once before reverting to heavy cloth pants.
There are two reasons for this: First the caribou pants proved to be too
warm even for use in minus 302 weather, and second because the leather
restricts movement to a much greater degree than the heavier cloth types.
In fact it is apparent that the Eskimo habit of bending over stiff legged,
which is still present today, came about as a result of the confining skin
pants.

The warmest type of cloth pants besides down are the blue flight pants.
Many individuals in Wainwright owr :d these but often preferred other types
because the flight pants are quite heavy and usually have a zipper down each
leg which admits the cold. Those without zippers are coveted and frequently
used, especially on the sea ice where it is damp, because they are fairly
waterproof. Sealskin and bearskin pants, as well as other items of clothing,
will be dealt with in the section on warm-weather gear.
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Shelg_e_ By

The second method of dezling with cold temperatures is by the provisim
of shelter. The concern of this report is to deal with temporary shelters,
which are erected along the trail or at a camping spot which is away from
the permanent village but is used throughout a particular season. These
shelters are made with material available '"on the spot', with items car-
ried along on the dog sled or pack bag, or with a combination of both as is
the usual practice.

During the fall, through October and November, there a.c usually
migrations of caribou moving north or south across the tundra some 20 to
50 miles inland from Wainwright, At this timme also the snow begins to
accumulate on the tundra and the huge Kuk lagoon freezes over solidly
enough to permit rapid dog team travel. So the men load up their sleds
with necessary gear and take off singly or in groups for caribou hunting
trips which last for several days to a week.

At this time of year the temperature remains between plus 20° and
minus 20° so there is no need for an elaborate shelter, and the small tents
which are used will heat up quickly with camp stoves. Typically the camp
is set up at a location where game was killed late in the day or where game
is expected to be found the following morning. The tent is set up on some
fairly level spot, with no great concern showed for the angularity of the

" subsurface because caribou-hide mattresses will be laid down irside.

While a man is travelling, the tent (tupik) is often used for a sled
~over, being placed on the sled opened up while the gear is loaded, and
then pulled up around and over the gear to protect it from the snow and

from loss. The gear is therefore unloaded first and then the tent is erected.

This is an easy job since the tent is only seven by seven feet square on the
average, and the three pcles needed for it are carried on the sled. The
beam is placed up along the roof and the two end poles are fixed into the
coc ats at right angles. Along each side are four ropes, which are tied

tc the dog sled, dead caribou, heavy gear, or willow shrubs. The height
of the tent is about four feet, with low walls about two feet high. Each wall
has long flaps at the bottoi.. which are folded inside beneath the caribou-
skin mattresses and the tarp which is sometimes used under them. This
prevents the wind trom blowing the walls around, without the nacessity of
stakes or weights to hold them down. The door is a zimple slit in one end
which can be tied shut. These tents are made from canvas purchased at
‘he native store, or may be bought ready-made. They are not wateroroof.

For fall camping there is no use of snow blocks to protect the tent from
vind, or of snow houses for greater warmth. Usuaily an extra canvas is
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Several typical buildings at Wainwright, Alaska.
Large drifte are foimed by winter storms blowing
through the village. The chain in the foreground
is used as a line along which the dogs are tied.

A whaling camp several miles offshore near Point
Hope. The tents contain seal oil-burning stoves to
provide warmth, and gasoline stoves for ccoking.
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laid over the tent which allows for better heating and slower heat loss after
the gasoline stove and lantern are turned off. Once this heat is turned off,
the men, two to four in a tent, crawl into their sleeping bags. The sleepirg
bags used today are alinost always down army surplus type used singly,

and the men usually wear most of their clothing in them, remcving only
boots, parkas, and outer heavy pants. This is done mostly for the conven-

. ience of getting ont quickly in the morning, or being prepared for any

emergency such as & dog fight or appearance »f game close to camp.

Similar tents, though somewhat larger, are used at Point Hope during
whaling. These tents are set up out at the lead edge, one for each crew,
and are used for cooking, resting, and sleeping. These tents are about
10 ft square and 6 ft high, and the floor has only a canvas over it, if it has
that. The side ropes are anchored at each side with snow or ice blocks,
ancd similar objects weight down the tent walls. There is uo effort to pro-
tect the tent with snowblock walls, nor is there a tarp thrown over the top,
so the tent is always rather chilly inside. Whaiing camps are actually not
designed for warmth and comfort, and the men do not use sleeping bags
except as a sort of blanket. This is undoubtedly due to the fact that
comforts such as tents and sleeping bags were formerly nct allowed on the
ice during whaling, and only during the present century have these
prohibitions broken down.

In pre-contact times the tent (itchalik} was always used during late
spring, summer, axd fall. It consisted of a willow frame with caribou skin
over it., This type is said to have been very warm and quite dry, since the
hair was turned outside and the rain could not penetrate it. Sealskins were
not used to cover the tents, according to Ikak.

The most important tirne for camping nowadays is the fox trapping
season, which lasts through the coldest time of the year, from December 1
until April 15. During this time the men spend periods of 1 to 14 days at a
time away from the village, usually staying at one '"permanent' camp for
the whole season. Since these camps are used a great deal, often by
several men, every attempt is made to have them as comfortable and as
warm as possible,

Some of the men set up trapping camps inside of wooden frame buildings
or abandoned sod houses along the coast or inland. Many of these, such as
the old shelter cabins along the coast, are in poor condition so it is neces-
sary to use a tent inside them, This is still more substantial and roomier
than snow shelters, and there is no problem with melting, so these wooden
structures are preferred.

26




One man and his son used an abandoned sod iglu at the old village site
of Atanik, on the coast about 20 miles northeast of Wainwright. This iglu
had been the home of the man's father and was in excellent condition dur-
ing the winter of 1964-1965. The internal dimensions of the house itself
measured about 10 x 20 ft, with a roof about 5-1/2 ft high. The walls,
built of logs placed vertically, slanted inward slightly, and the roof was
slightly gabled; while the long (eight-foot) passageway was about four feet
high and flat-roofed. The entire house was covered with sod and, during
the winter, nearly buried by the snow.

Inside this structure a tent was pitched, just about [illing the interior
but leaving space around the edges for extra food, gear, and clothing. In
this space the temperature remained below freezing, while inside the tent
the camp stove kept the temperature in the 60's or 70's. Arranged inside
the tent were the caribou skins and around the edges the camp stove, "'grub
box", dog food container, and miscellaneous gear. At one end the clothing
was piled, to be used for a pillow at night or a back rest for sitting.

T! ese two men carried one sleeping bag between them, but did not use
it. Rather they slept with light jackets on or over them, leaving all of
their clothing on, and burning the camp stove at night. This was done
because outside of the house they had piled their dog food, which in this
particular area might easily attract a polar bear. If the dogs were heard
barking the men would run out quickly, grabbing one of the rifles left in the
passageway, in case the dogs had seen a polar bear.

Tagazook set up his trapping camp, along with two oider men, at a spot
20 miles inland from Wainwright. Since there are no buildings or old iglus
at the spct, they constructed a killegun, which is a square snow-block
shelter with a canvas rooi inside of which a tent is pitched. The killegun is
built by first constructing four sr.ow-block walls around the square hole
from which the blocks are taken. The blocks are cut out with an ordinary
hand saw and removed with a shovel. This leaves a hole about 2-1/2 to
3 {t deep, surrounded by a wall made from several tiers of blocks, aktout
3 ft high, for an interanal dimension of 6 feet, The floor size is about
8 x 10 ft, leaving some extra room around the 7 x 7 ft tent.

Between the tops of the end walls is laid a pole supporting the gabled
canvas roof, which is weighted down around the edges by blocks of snow
and on the top by caribou skins and various items for hunting and trapping.
The entry is at one end, made simply by cutting a step down to the floor
level from the outside and then making a small opening. Outside of this
opening an extra canvas-covered ''hallway' was made during one storm, so
that the door was at right angles to the wind rather than facing into it.
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The tent was pitched inside of this shelter after all of the spaces in the
outside walls were chinked with snow. The side ropes of the tent were tied
to stakes put into the snow walls. Around the space in front of the tent
some items such as dog food, gasoline, and extra food were placed, much
the same as was done in the other camp described. Inside of the tent were
several ''grub boxes'", the camp stove, clothing, and of course the caribou-
skin mattresses. This mattress is one of the essentials for all camping
among the IEskimos, and they seldom travel without one on the sled to use
in case of emergency and to pad whatever gear is carried. Mattresses are
excellent insulation when placed beneath the sleeping bag, and one skin,
placed hair side up, is all that is needed for each camp.

As mentioned previously most Eskimos own down sleeping bags of
various types, and they normally are used during camping. Formerly the
sleeping bag was made from caribou skin, and this was replaced by reindeer
skin during the period of reindeer herding on the northwest Alaskan coast.
Reindeer is said to be preferable because the hair is thicker. Skin sleep-
ing bags were made simply by sewing two skins together and, although they
were warmer than the down used today, they were very bulky.

Sleeping bags were used in the camp described above, but during the
waking hours the tent was heated to an uncomfortably high temperature by
the camp stove and gasoline lantern. With the outside temperature a very
stormy minus 18° F, the temperature inside the tent was plus 105° four
feet from the floor and plus 85° two feet above the floor. The efficiency
of snow dwellings was certainly proven by this experience, and it is little
wonder that in all winter camping the killegun is used if no wooden structure
is available.

The '"typical'' Eskimo snowhouse, made in a hemispherical or conical
shape, was not used in the western portion of northwest Alaska, although it
was sometimes used along the areas close to Demarcation Point. Old man
Ikak had lived in them as a boy near Herschel Island, but stated that they
were not used very much. Preference was given in all of northwest Alaska
to the kiilegun or to the aneguchak which was simply a square snowhouse as
described above but with a gabled snow roof.

This type was not seen in use during 1964-1965, but is described by
Brower (14) as a rectangular snow-block house with the entrance in the
middle and sleeping areas at either end. The small space between the
sleeping areas was reserved for the stove lamp, which supplied heat and
light. In this type the blocks of snow also were taken from the hole and set
up around it, but were slanted somewhat inward. The top blocks were set
on the walls, meeting in the middle to fo:m a gabled roof. Snow was shov-
eled over the entire house and then the door was cut down to the level of the
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bottom. The door was closed with a snow-block in this case, but in a sim-
ilar house described by a Wainwright Eskimo, the sunken door (kattak) was
covered with a grizzly bear or caribou skin.

Such an elaborate srnow shelter as this would not be made for eniergency
use, such as drifting away on the ice or becoming lost in a storm. In this
case a more simple one-man shelter might be made of snow-blocks. The
Eskimos apparently feel that it is best to sit rather than to lie down, at
least if there is no sleeping bag available. One old Point Hope man said
that it is '"bad luck' to lie down to sleep if you are ever lost out on the ice.

An emergency camp described by Takalak consists of a hole dug into
the snow just large enough for a man to sit in. Blocks of snow are placed
around it to form a good shelter and the ""snowshirt" or cutside cloth parka
cover is placed over the door opening. Once a man is inside, the mittens
are placed on the seat to prevent heat loss and melting the snow, and the
arms are pulled inside of the parka and folded across the chest.

Kusik was once out on the tundra alone and became lost in a heavy fog.
He built a snow-block shelter with a roof and a bench of snow inside. On
top of the seat he made a cushion of reindeer moss and sat down on it. He
sat in that shelter, which was open but had the open side facing downwind,
for four days. Each day he would get up and walk around a little, trying to
find a landmark, and then he would trace his own trail back to the shelter.
He had no food and the only water was that which he made by melting snow
in a tin can held against his body. This story illustrates several principles
besides how to build an emergency shelter, such as the rule of camping
whenever one becomes lost, and of melting water rather than eating snow.
These will be dealt with in detail later.

It is worth noting here that Eskimos are always very careful not to sit
directly on cold surfaces such as snow or ice, because of the danger of
heat loss and of dampening the clothing. They always place something
between their body and the subsurface. It might be suggested for such
emergency shelters that a cloth or pad of some sort be placed under the
feet as well, such as is done for the long and cold waits at seal breathing
holes.

It is of course essential to do so also when a sleeping bag is used, and
the universal practice of northwest Alaskans is to use a caribou skin. In
an emergency one may be caught without any sleeping bag whatever, but
killing a polar bear or a large caribou could provide a skia with which to
improvise a sleeping bag. In this case one must be careful to lay *the skin
beneath as well as over the top of the body, and in so doing not to place the
ends of the skin under one's body. Fresh skin will freeze solid during the
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night, and although it still retains the body heat of a man inside it, it will
also trap him securely inside unless the opening is on the side or top where
it is possible to force it apart. One man said the he was almost imprisoned
inside of a caribou skin this way.

The use of a sleeping bag alone should, of course, never be necessary
in the Arctic winter, because normally there will be plenty of snow to
build at least a windbreak. One instance was recorded where a man and
his wife chased a '"coyote' for three days before finally killing it. At night
they stopped their dogs and slept on the sled, covering themselves with the
sled canvas because they had no sleeping bags. Such cases as this are
unusual because few situations arise where such discomfort would have to
be endured, It was not explained by the informant why he was so persistent
about getting the animal.

Fire

Closely related to shelters is the provision of heat from fires, the
third method of dealing with cold temperatures. The tundra does not pro-
vide a source of wood along the coastal region of northwest Alaska, although
there are some quantities that wash up along the shore during the open-
water months. This wood is too valuable for burning to provide heat, how-
ever, and there have always been better fuel resources available to these
people. Only once did this writer see wood used for heat outside of the
village, and in this case it was in the form of a huge bonfire lighted to heat
the spectators at a Wainwright village dog race.

Some use of wood for heat is made by the Wainwright and Point Hope
people, but this is normally only for kindling the coal at Wainwright or
adding to the seal-oil-burning stoves at Point Hope. The Wainwright
people for the most part utilize the native coal for their home heating, al-
though a few do use fuel o0il bought from the store. The Point Hopers are
not nearly so fortunate and depend heavily upon seal blubber, or else on
coal or fuel oil purchased at the store.

During the whaling season at Point Hope most of the tents had blubber-
burning stoves. These stoves varied somewhat, but mostly were a home-
made metal '"box' divided into a burning compartment and a baking com-
partment and placed up on some sort of metal legs. To burn the seal cil,
chunks of raw blubber (mitahinagak) #hich are kept frozen cutside the tent
(to prevent loss of the oil) are thrown into the stove ""as is'". In the village
there are usually chunks of wood or coal placed inside first, but nothing
except blubber is used out on the ice. Once lit, the blubber burns rapidly,
with a characteristic sputtering and an even more characteristic black
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smelly smoke. Most of this smoke leaves the tent through the stovepipe,
and the warmth oi the stove heats the tent cleanly. Seal-o0il stoves were

not used much for cooking in the whale camps, although they are used for
this purpose in the homzs at Point Hope.

The characteristic Eskimo stove lamp is well-known and since it is no
longer in use in this region it will not be discussed in detail here. How-
ever, certain applications of the principles of these oil lamps are impor-
tant to Eskimo survival practices today, and should be considered. In
aboriginal times each house and camp was equipped with a stove lamp,
called a tuuaniktak or nanik. This consisted of a shallow bowl in which
rendered-out seal oil (ohuzok) was contained. At one edge or at the middle
there was a wick, made from crushed moss, crumbled decayed wood,
pussy willow fuzz, ivory shavings, or other fine material. This wick
soaked up the seal 0il and when lit and trimmed properiy would give off a
soft light and sufficient heat for warming the house or boiling water.

|
|

These lamps disappeared with early contact with whalers and '‘out-
siders', but the knowledge of their use is carried on by the hunters, since
an improvised nanik would provide heat and light for drift ice survivors,
and would be easily made even by the n.ost unpracticed young man. One of
these lamps which was made as a demonstration showed that only four
elementary materials are needed:

1) A container--preferably flat and saucer-like, but anything
from a tin cup to a piece of aluminum foil would work.

2) A wick--can be made from cloth, rope, sawdust, crushed-
up tobacco, etc.

3) Seal oil (or perhaps other types of oil, even peanut butter).

4) Something with which to light the fire.

An example of this type of lamp was made {rom a jar cover and a small
piece of cloth. The cover was filled with seal oil and the cloth was laid
flat in the oil, with one end turned up along the lip of the cover. This
exposed edge was lit and slowly began to burn with a quiet yellow flame.
This flame is controlled by simply moving the wick higher or lower,
exactly the same as is done with the wick of a kerosene lamp, but here it
is even more critical that the flame be kept low due to the heavy black
soot which comes from even the slightest bit of smoke.
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These lamps have a fairly hot and bright flame, such that a good-sized
lamp could be used for making water from snow and for cooking. They are
also very simple to make, heing in principle virtually identical to the kero-
sene lamp. They are also easily supplied with oil, since just one seal pro-
vides from 10 to 100 pounds of blubber. However, aside from these gcod
qualities they are difficult to light initially, especially since the gentle
flame is so easily affected by air movement., It is also difficult to keep the
wick burning at the proper level to avoid the heavy smoke; and even if this
is done correctly there is always a strong odor given off by the burning oil..

Another type of improvised lamp demonstrated by an Eskimo, was made
from a tin can. The topless can was first filled part way with oil, and then
a piece of heavy cardboard measuring four inches square was fashioned
into a device to hold the cloth wick. The cardboard was folded in half and
placed over the can by cutting slits which would slide down over the edges
and hold firmly, so that the cardboard was V-sghaped, with the open side
down. The wick was slipped up between the cardboard, and a slit alcng the
fold enabled the wick to protrude slightly, as the wick in a kerosene lamp
sticks out through a thin metal slot. In tnis case the wick was raised or
lowered by a sharp object or the fingers, stuck through two holes in the
sides of the cardboard. This type of lamp could be made in many ways,
perhaps best by punching a slit in the cover of a can or jar and pulling the
wick up through it.

In emergency situations seal oil cannot be made in the normal way,
which involves placing strips of blubber in a jar or can, or inside of a
sealskin pok, and allowing the oil to render out slowly. There are two
methods for making seal oil rapidly: fire and pounding. The Point Hope
people use the fire method when they burn blubber in their stoves, but in
aboriginal times it was done in a different manner. A piece of blubber was
hung over the stove lamp so that the flame would heat it, which caused the
oil to drip from the blubber into the lamp. The lamp would bzcome self-
regulating if set up by an experienced person, because the dripping oil
would raise the level of the oil enough to decrease the flame, which in turn
slowed the speed of trying out the cil. As the oil in the lamp was used and
the level dropped, the wick burned brighter, again causing more oil to drip
into the lamp (11).

Oil can also be made by pounding blubber with a hammer of some sort.
This type of oil is called kaavaksinek. To the camper or sea ice traveller
this method would probably be the most convenient, as long as he has some-
thing in which to pound and collect the oil.

Because of the importan e of fire for the provision of warmth in the
Arctic, the Eskimosare very careful to carry matches wherever they travd
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This is especially true on the sea ice, where the hunter may not require
matches unless he is caught on drift ice, but in this case he would depend
very heavily upon them in order to burn seal blubber. Under survival con-
ditions, matches are split lengthwise in order to make them last longer.
Eskimos are more prone to carry wooden matches than paper ones. This
may be due to the fact that wood matches light anywhere (the Eskimos geem
always to light them with a thumbnail) and they also burn better and longer
in the wind. Some of the Eskimos also have cigarette lighters.

The only other method of lighting fires which was seen demonstrated
was that of striking metal against stone to create a spark. In this case the
stone was an old artifact made from a cherty substance, and the striker
was an old iron file. On top of the stone, right at the edge, was held a
dime-sized piece of willow fuzz which had beei rubbed in soot. The file
was held vertically so that the edge could be briskly struck against the stone
and the resulting sparks would shoot into the fuzz. If done properly the
sparks eventually ignite it, and the glowing fibers can be used to light a
larger flame. The old techniques of fire making, such as this one or the
use of fire drills, have been forgotten by all except the older men, and
even they have seldom been without matches.

In modern times there has also been little need for the seal-oil lamp for
heat and light because of the introduction of efficient gasoline stoves and
lanterns. Kerosene lamps and Primus stoves were undoubtedly owned by
Eskimos along this coast from the time of the first whalers. Although still
used today by some individuals, these have mostly disappeared in favor of
pressure-gas, Coleman stoves and lanterns. Only within the last 10 years
or so have privately-owned electric generators supplied power to some
houscholds in Wainwright, and in Point Hope a village generator plant
became operative. Of course this is not important for camping and travel-
ing, where the gas-burning stoves and lights are used.

Every huater owns a camp stove (siohozuk? and many of them own two,
three, or even four (15). The stoves are carried by at lcast one man in
every hunting party, even if the trip is expected to last only a day and no
camping is involved. There are two reasons why the stcve and plenty of
gas are carried: First, the Eskimos never go for more than a few hours
without a tea break. Sometimes a thermos bottle is carried, but more often
the tea is brewed on the spot with the camp stove. Second, it is usually
taken along in case of emergency, such as a storm which would necessitate
stopping on the trail or drifting away on the sea ice.

The Coleman stoves used are two-burner types, fairly bulky but easily
carried on the dog sled. A gasoline canis carried for all trips longer than
ore day, containing two to five gallons. White gas is bought {rom the native
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store, and is undoubtedly one of the largest expenses for most families.
The single-mantle Coleman gas lantern is also carried with the sled load
for all winter camping, but is somewhat more difficult to carry because it
is more fragile. Extra mantles are always required for each trip, since
they almost always break on the rough trail. Many men do not replace the
glass globe once it has been broken, wrapping the lamp in cardboard when-
ever it is carried on the trail.

These gas lanterns are heavily depended upon nowadays, and candles
are almost never used. One man was forced to return to Wainwright from
his trapping camp because his gas lamp was malfunctioning. He said that
he had candles along, but did not care to get along without bright light in-
side and a light for working outside, since this was during the darkest part
of the winter. The gas lantern gives off a very bright light and is some-
times left outside near the tent so that a passerby can locate the camp if
it is dark. Inside a well-built camp the ianterns throw off a surprisingly
large amount of heat, and often are left on all night to supply warmth for
the tent.

The main provider of heat for Eskimo camps is the gasoline stove, It
is for this, more than for cooking food, that the stove is carried. Since
much of the meat is eaten raw, the main cooking function of the stove is
heating water for tea or coffee. As soon as any camp is set up, the stove
is lighted immediately and the men crawl inside the shelter to enjoy the
warmth, If there is work to be done outside such as skinning game or feed-
ing the dogs, they will leave the stove burning, probably with water on top
for tea, so that it will be warm for their return. Tents may be set up
along the trail for a tea break if it is stormy, or out on the ice in the after-
noon, so that the mea can crawl inside, remove their parkas, and warm up.

These breaks and warm camps appear to help the hunter, who must
remain outside for so many hours each day, to resist the cold more easily,
psychologically if not physiologically. This is why the houses and camps
are heated to high temperatures, and why so much effort is made to
provide comfort for even the shortest tea break.

Food

The fourth method which the Eskimos have for providing warmth is the
use of food. According to the Eskimo hunters, food, especially certain
types, will help to maintain bodily warmth during routine hunting and
travelling or under emergency conditions. It is believed that only Eskimo
foods called nekepiak (neke= "mea'', piak: '"real") will really be helpful
for this pu.pose, and particular types are the best. Most preferred by the
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Wainwright people is kwawk or frozen meat, especially caribou, eaten with
seal oil (ohozuk).

The idea that meat with fat or oil will warm the body is very strongly
held, and this is a common food on the trail or in camp. Other meats
eaten raw are frozen fish, walrus, and seal, the latter two being rather
uncommonly observed. Fat or oil is not normally eaten alone, but meat is
dipped into it or else small chunks are sliced off with a knife and plared
between pieces of meat. Oil is only eaten or drunk as a cure for sickness,
such as stomach ailment, or in case of food deprivation, In the latter
case a piece of fat is placed on a stick and held over the heat of a fire, and
as the oil comes out from the fat it is licked off.

Consistent with the idea that raw meat and blubber is an aid to main-
taining body warmth, the food for dogs is adjusted according to the weather.
In warm periods the dogs are likely to be fed any of a variety of foods, but
when the temperature drops far below zero and the wind blows, the dogs
are fed only what is considered to be the best food available. Usually this
is walrus hide with the heavy layer of blubber attached, which is called

kauk. This must be thawed during cold weather both for the sake of pravid

ing even more warmth for the dogs--so that they will not have to thaw the
food in their stomach and mouth--and in order to soften it enough so that it
can be chewed.

Seai blubber may be given to the dogs, cut into long strips (three to
four inches), and is said to be the best food for keeping do~s warm through
the long winter nights. This is not done if the dogs will be used much the
following day, however, because they will run slowly or even become sick.
Scal meat with some blubber attached makes an excellent food for cold
weather, supplying warmth and energy even though small amounts are used.

The tendency is to feed the dogs plenty of food, up to four and five
pounds per dog each day, if the weather is extremely severe. The dogs
must of course lie outside on the snow in all weather, and during years
when food is low, dogs will freeze to death due to insufficient feeding.
Perhaps it is alsc true that peopie eat more during outdoor activities in
cold weather. There are few overweight Eskimo men, but nevcrtheless,
they do appear to consume a great deal of food.

The daily fare in Wainwright households is somewhat varied, but tends
heavily toward caribou meat as a main staple, or at least this was true
during 1964-65 when the caribou had becn plentiful. In the home, caribou
meat is caten raw a great deal, but is not infrequenily cooked. In couking
it is usually boiled and made into '"soup'’, or sometimes it is broiled. Fish
are almost always eaten r w and {rozen, with seal oil, but areoccasionally
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boiled. Another favorite food is duck ""soup' made by boiling duck meat,
rice, and flour, Often the main dish is eaten first, followed by tea and
coffee served with biscuits or bread slices. Bread consitutues no small
proportion of the diet of these Eskimos, and is often eaten with butter,

Seal meat is not important at Wainwright except for dog food, but at
Point Hope it must be a large element in the diet. By the same token whale
meat is very important at Point Hope but seldom is seen at Wainwright,
where whales are rarely killed. In both places walrus meat is apparently
not favored and polar bear is spoken of enthusiastically, though not com-
monly eaten due to the decrease of polar bears in recent years.

In camps there are two common methods of food preparation: Either it
is boiled or it is eaten raw, At Wainwright caribou was the staple camp
meat, and was much preferred if it was fresh. When caribou are killed the
tongues and hearts are removed and as soon as a camp is set up these are
boiled together for about one-quarter to one-half hour in a large pot.
Tongues are considered the greatest delicacy from the caribou and are
boiled without cutting them up, unlike hearts which are cut into strips.
Once cooked they are pulled from the pot on the end of a knife and each man
cuts off slices from his own piece, dips them in seal oil, and eats them
with relish. At the same time the strips of heart are eaten.

If there is no chance to eat caribou immediately after it is killed, such
as when it is carried out onto the cea ice, it is not cooked. Fish are con-
venient to carry and were seen several times being carried on the sea ice.
In the latter case it may have been done as an emergency supply in case of
drift-away. Walrus kauk is carried for dog food on trips of over one day's
duraticon, and seldom is included in the camp diet.

Tea, coffee, bread, butter, and jelly are the important camp foods
besides meat. At every stop and many times each day in camp, tea is
prepared and bread is eaten in large quantities. In fact this may be the
staple for several days at a time, as long as the bread holds out, The term
'"bread'" includes homemade bread, biscuits (baking powder, sourdough, or
bread), or 'pilot bread''. These various types of bread are usually thrown
together into a small flour sack and eaten frozen along the trail or thawed
out aiter reaching camp.

In the morning coffee is usually prepared first, and tea is later made to
fill the thermos jug if one is to be carried. Inconsistent with the idea that
good mecals will stirnulate warmth, the morning meal is light when in camp,
usually consisting unly of coffee and a little bread. In fact it was frequeantly
stated that the 1ailiers of the older men only drank water in the morning and
did not cat until they camped, Thigs was done because 'cating makes you
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hungry''. But it was also said that if they did eat at all they always had

raw meat, because it stayed with them the best. To some extent this is
still practiced, and the men say that cigarettes help to dull their hunger.
Virtually all of them smoke, with the exception of a few who have recovered
from tuberculosis or whose religious beliefs prohibit smoking.

As previously mentioned, frequent stops are made along the trail or
during the day's hunting activities, when the men rest and drink tea. If
a stove is not carried or is not used, the men drink from large thermos
bottles, called una.jgtuuk;ag'avik,ﬁ which are available at the native store,
Usually they are carried inside of a case made of caribou hide, which is
called an unaktuukagavium puna. This consists of a long cylindrical con-
tainer which is closed at one end by a piece of cloth with drawstrings
inside of it.

Actiw;t_z

A fifth method of providing warmth is by physical activity or self-
exertion. Several Eskimos told of being caught out in a storm when im-
properly dressed or of falling through young ice and soaking the clothing.
In most cases these men were close to the village and headed for home,
and they said that in order to keep warm they had to run alongside their
dog sled. It is fairly common in fact to see men run for brief periods
while they are travelling by dog team, because in ery cold weather the
bcdy chills quickly.

Seal hunting often requires a long wait along the edge of the open lead,
which causes the hands and feet to become cold rather quickly. Often the
hunter will stamp his feet or do an ""Eskimo dance' while he watches out
over the ice. And even more commonly men are seen clapping their hands
tngciher or against their sides. During mid-winter several young men
became chilled while awaiting the finish of a two-hour-long dog race, and
in order to warm up they played several jumping games.

These activities were, however, all conducted close to the village,
where there was no rcal danger of overexertion and it was of little con-
sequeice if the clothing was dampened by perspiration. It is worth noting
that in any survival situation care must be taken to avouid this, because
perspiration will rob the clothing of some of its inzulating qualities. If an
Eskimo is forced to remain outside without a shelter or a slceping bag, he
will find a sheltered spot and then sit it out, slceping as much as possible
and walking around in order to restore warmth as often a® he beconmes
chilled. This is cousidered to be safer than groping through a storm or
travelling when directions are lost, whisn )nly ammounts to a scnseless
waste ol energy, 37
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Protecting Exposed Flesh

During travel in extremely cold weather the greatest problem of main-
taining bodily warmth is on the exposed surfzces of the face. During the
winter of 1964-65 several men were frostbittcn over fairly large areas of
their cheeks, noses, and chins. Small nips, resulting in blisters or sores
on these areas, were fairly commenly seen, especially on certain individ-
uals who appearea to be more susceptible. Several men in Wainwright
were said to be more casily chilled by the cold than the others, but ro men-
tion of tendency to become frostbitten was made.

It is especially difficult to protect the face from a cold breeze when a
man is on foot, because i‘ is not possible tn turn the face away from the
wind when walking against it. Driving a dog slzd is much more comfortable
because the rider simply turns his face to the side or stands sideways on
the sled to escape the wind. Occasionally Eskimo men become frostbitten
while chasing game such as caribou with a dog team, because it is neces-
sary for them to watch the trail ahead and their hands are occupied with
setting the snow hook and holding the rifle.

It is typical for ihe Eskimos to warm the face with their hands, pulling
one hand out of its mitten or glove and holding it briefly over the cold parts.
Usually it is possible to sense a sharp stinging sensation in the flesh before
it becomes cold enough to become frostbitten. When this happens a warm

" hand is quickly placad over the chilled flesh. Hunting partners will watch

each others faces if the weather is cold, and if white spots appear in the
flesh a warning is gi 1 by the other man.

No Eskimo was ever seen toc warm his hands or face with his warm
breath. Inexperienced persons tend to believe that treathing into a cold
glove to warm the inside or onto a part of the clothing while holding it
against the face will satisfactorily warm the flesh. At moderate tempera-
tures, perhaps zero or above, this may not cause harm, but when the
temperature is low the vapor from the breath does more to chill the flesh
than to warm it.

Occasionally a fur mitten or the parka ruff will be held over the face to
protect it from chill and to rewarm the flesh. It was once stated that it is
sometimes not harmful to breathe through the nose into caribou fur, but

not through the mouth or into cloth and poor types of fur. However, absolute

safety is insured by using the bare hand. The brief period that the hand is
exposed for rewarming is not envugh to endanger the hand itself, and when
caribou mittens are used there is little heat loss inside so that the hand is
immediately rewarmed,




A favorite method of preventing frostbite, which is frequently used
when the face becomes very chilled, is wiping mucus from the nose over
the affected areas. This method may seem to be of rather doubtful vaiidity
but it hardly seems possible that a pragmatic people such as the Eskimo
could be mistaken about something so important and ever-present in their
daily life. The method was observed to be used on various occasions,
certainly without ill effect to the individuals who did so. It was repnrted
also that a white man who was resident in the village of Wainwright for
several years often used the technique, because he was very susceptiblc
to frostbite.

Considering the amount of time spent outside in severe weather, the
Eskimos have remarkably little difficulty with freezing or frostbite. The
hands are evidently frostbitten very seldom. When chilled, they are held
inside the parka hood, pulled inside through the sleeves, h2ld against the
flesh of the lower abdomen, or the fingers may be placed inside the mouth
if they become very cold. Eskimo footgear is so effective as protection
from the cold that cases of freezing must be almost nonexistent. During
the winter of 1964-65 the only case of freezing of the feet was that of a
white man who was wearing military-issued rubber footgear, while a com-
Panion wearing native boots felt .ittle discomifort.

Should the feet become very cold, the Eskimo remedy is to hold them
against someone's bare stomach, and this method is also used to thaw feet
which have become frozen (14). When blisters form on frostbitten skin
they are left alone as long as the individual is not at home, but upon return-
ing he will puncture them at the edges and drain them. Brower mentions a
case when he froze his heels and could not walk, so an Eskimo fashicned
for him a pair of ""sandais' which were cut in such a way as to prevent his
heels from touching the ground when he walked. He reports that they
worked very well (14). During the study no reports were heard of adults
having frozen themselves seriously, although adolescents and children
have become lost and frozen to death.

Effects of Warm Temperature

During the cold winter months conditions for travzl and hunting are
ideal because the snow is dry and hard, creating the m- st favorable condi-
tions for dog sledding and for foot travel. The months irom Decemler to
April are nearly free from thaw, and in fact the temperature seldom
climbs above zero. Warm spells are not considered a blessing at this time
of year because the snow softens and becomes sticky, creating poor condi-
tions for dog mushing, and the dogs themselves tire quickly from the heat.
In addition, the wetness permeates everything and later freezes solid.
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By the end of April the daytime temperatures are always above zero,
and thawing takes place even if the temperature does not exceed the freez-
ing point. In May the thaw has really begun, although the monthly average
temperature in northwest Alaska is not above freezing until June. The
warm temperatures are welcomed, even though they cause many problems
for travel and for keeping dry. There is little danger from the cold, so the
wetness matters less, but there are special types .of clothing used for these
slushy conditions.

The largest problem during the spring thaw is keeping the feet dry and
comfortable. This is less true on the land, where the snow vanishes
quickly, than on the sea ice where the snow lies in deep slushy drifts. The
snow thaws and creates large puddles, and the ice itself helps to chill damp
fzet. In order to cope with this the aboriginal Eskimos used sealskin boots
which were soaked in urine, had the hair scraped off, and were sewed and
oiled to make them waterproof.

Murdock (6) described the waterproof boots of the Barrow Eskimos in
the late 19th century: Waterproof boot soles are made from the cil-dressed
skins of white whale, bearded seal, walrus, or polar bear. The last
material is not usually mentioned as being used for sole leather among the
Eskimo. It is considered an excellent material for soles at Point Barrow.

Sealskin boots seen in use at Point Hope appezs. ‘5 have uguruk skin
soles. The other materials are no longer used for this purpose. The boot
soles are likely to be the first part to wear through, especially if the
wearer is forced to walk many miles over the ice,. as he would if he should
drift away on the ice. In this case there are several methods of providing
emergency repair. Skin boots offer the advantage that they can be put on
with the foot inside the leg portion, with the foot turned backwards under-
neath and tied, so that if there are holes in the bottom the moisture and
snow will not contact the wearer. It is frequently mentioned that pieces of
sealskin or bearskin can be tied or simply frozen around the outside of the
boot sole, giving warmth and extra protection. Bearskin with the fur out-
side was tied to the bottoms of the boots for silent stalking of game in
former years. Sealskin is used with the fur inside for emergency boot
soles.

When skin boots, or any type of clothing, become damp they are very
carefully dried each night. Often there are lines strung along the ceiling
of the house from which every damp article is hung to dry, regardless of
the season. This is something which non-natives tend to neglect, whereas
the Eskimos are aware of the additional safety and confort of dry clothing
as well as the fact that skin clothing rots quickly if it is not kept dry. If
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gloves or socks become very damp while a person is travelling they can be
dried by tucking them inside of the belt or the shirt to dry against oneis
own warm skin.

At Wainwright there were apparently few pairs of sealskin boots in use,
preference being given to manufactured rubber footgear during warm and
wet periods. The Point Hope people make much greater use of boots, but
also use rubber types when the weather is qulte warm. One advantage of
rubber boots is that there are treads to prevent slipp*ng on the rough and
wet sea ice. Skin soles can be equipped with a rather simple tread, which
consists simply of strips of bearded sealskin about one-half inch wide by
three inches long, sewed at the toe and heel of each boot. Similar treads
are described by Murdock (6) for the Barrow Eskimos, except that these
treads were folded pieces bent into a half-moon shape.

Several persons described hip-high sealskin boots which required two
ringed sealskins to make. These boots were used for hunting in the late
spring where there are deep puddles on the sea ice and when seals are
hunted by crawling across the wet ice. In lieu of these, short sealskin
boots and sealskin pants were worn. In aboriginal times parkas and mittens
were also made from waterproof sealskin for spring use. .

Except for the skin boots, spring and summer clothing of the contem-
porary Eskimos of this region is largely made of cloth. Nylon or down
manufactured parkas and homemade '"summer' type parkas are used in all
but the chilliest weather. Cloth pants, gloves, and hats are algo the rule.
An important element of the spring gear is sunglasses, which are necessary
to prevent discomfort and snow blindness as soon as the March sun glares
brightly off the snow.

The aboriginal Eskimos used '"sunglasses' which were made in two
ways: One consisted of a narrow wooden piece which fitted over the eyes
and had either one slit, two slits, or two holes carved into it; the other was
made from two caribou hooves fastened together in the middle and tied
around the head. These '"sunglasses' had the distinct advantage that they
did not fog or frost as do modern sunglasses, but they also restricted the
field of vision. Sunglasses, which are now bought from the store, are
necessary for most individuals by March 10, but there is considerable
variation in how regularly each person uses them. Early in the spring the
cold temperatures often render them uselss due te frost, and the drizzle
and fog later on may do the same. At Point Hope during whaling there were
a fairly large number of men who did not use sunglasses constantly, which
was a noticeable difference from Wainwright where they were universally
employed. There are many other effects of the spring sunshine and
warmth, but these will be dealt with und-ef»o\ther gections.

~
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The Eskimo must, therefore, modify his activities according to the
variations in temperature. It has been shown that cold ie permissive in
that it provides for ideal conditions of snow-travel. There are subsidiary
correlations to these permissive aspects of cold temperature, which were
dealt with above. In addition there are the important prohibitive effects of
cold, and another series of coirelates.

The man who wishes to hunt or travel must alter his activities and
equipment according to the temperature, especially when it falls to
extremely cold levels. When it is very cold he is, first, forced to add
layers of clothing or to wear his warmest items. Itis of greatest impor-
tance, also, to carry additional clothing in case of emergency. The inven-
tory of equipment is also altered to include items such as caribou mat -
tresses and gasoline stoves, which provide against deprivation in extreme
weather conditions, Extreme cold decreases the mobility of Eskimos not
only because of the bulk of the clothing, but also due to the necessity of
avoiding exertion which could cause perspiration or lung irritation. And,
finally, cold weather activities require increased alertness and sensitivity
to the surroundings so that the Eskimo can anticipate changes in weather
or ice conditions most accurately. During such periods, unnecessary out-
door activities are avoided in order to minimize risks and to reserve them
for favorable weather, when operations are most efficient.

oI
WIND

Wind Speed and Storm Frequency

More than anything else the wind dictates the activities of Eskimos in
ncrthwest Alaska. During tne summer the ice pack moves in or out accord
ing to the wind, moving with it the herds of walrus and bearded seal which
are so important to the economy of the northern villages of this region.
During the fall powerful storms determine when the ice hunting shall begin
and whether or not the hunters can travel out hunting the migrating caribou
herds. In the cold winter, storms or even brisk breezes shut the villagers
up inside their houses or in their camps. These storms of the darkest
months can open wide leads, providing abundant harvest of seals, or close
the ice so that even the polar bears want for food. And in the spring the
wind is watched closely because upon it depends the success of the wh=ling
season and the time of the annual breakup.

The winds of the Arctic are therefore the friend and the enemy of the
Eskimo, depending upon their occurrence, direction and strength. At
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TABLE 1I

Storm Periods at Wainwright, Alaska 1964-65

B S A

Month Date Duration (Days) ;
:
November 12 - 17 6 P
19 1 ‘
23 1
December 14 - 16 3
18 1
20 - 21 2
24 - 27 2
26 1
29 1
g
January 1 -6 6 ;
9 1
18 - 27 6
25 1
27 1
29 - 30 2
February 1 1
3 1
11 - 12 2
15 - 16 2
March 4 -7 4
9 -10 2
16 - 17 2
20 - 22 3
24 - 26 3
29 - 31 3
58
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Barrow a maximum wind speed of 100 mph was recorded in January.
"Winds of 50 to 60 mph along this coastal area are not uncommon; and wind
speeds of better than 70 mph have been experienced in February, March,
and November at Barter Island with an extreme speed of 86 mph recorded
in February.' (12).

TABLE I

Wind Speed and Direction at Barrow, Alaska (12)

Month Mean Hourly Speed Direction
Jan, 11.0 ESE
Feb. 11.3 ENE
March 10.9 NE
April 11.5 E
May 11.8 NE
June 11. 4 E
July 11.8 SwW
Aug. 12.7 E
Sept. 13.7 ENE
Oct. 14,0 NE
Nov. 12.5 NE
Dec. 10.9 ENE
Year 12.0 NE

This table of mean hourly wind speed at Barrow helps to illustrate the
fact that in this region, as with most of the Arctic, winds are rather strong
and constant on the average. The tendency away from low wind speeds and
calm is most important to understand the effective temperatures of the
region, but to really understand the influence of wind it is necessary to dis-
cuss wind storms. It is the storms, not the breezes, which affect the
Eskimo most, because when high winds blow not only is it very cold hut the
visibility is poor, the ice moves, and game cannot be hunted.

From November 1964 through March 1965 there were 25 '"'storms'' at
Wainwright, Alaska, i.e., 25 periods of one day or more with estimated
wind speeds of 20 mph or greater, usually with visibility obstructed by
blowing snow. These storms often are spaced out through the month so that
there are several days to a week of good weather followed by a similar
period of storminess. There were three storms of sixday's duration and
ten storms of one days' duratioin, the rest falling somewhere between.
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Effects of Wind on Activity and Navigation

During stormy periods normal activities are retarded at best, halted
completely at worst. According to Boas (16), the reason for starvation
during the winter among the Central Eskimo is not scarcity of game but
prolonged bad weather, which prevents hunting, By the same token, in
Wainwright the only times people ran out of coal, ice for drinking water,
or meat were periods of storminess. Even during the coldest temperatures
recorded during this study (minus 51° F) men were able to travel by dog
team to get coal, to hunt on the ice, or to travel inland checking traps. On
the other hand, during one severe January storm at Wainwright the follow-
ing notes were taken:

This storm has completely stopped all activity and has
kept most people inside of their houses. It is the
worst storm that I have ever seen, and was strong
enough to make walking outside difficult and uncomfort-
able. The blowing snow caked itself into the fur of
mukluks and parka ruffs, so that they dripped wet soon
after you went inside, and it made it very difficult to
face the wind. Moreso than any storn so far, this
storm literally took the breath away when you faced it.

The most obvious problem created by storms is the cold, since in this
region the sub-zero temperatures can be whipped by the wind to a tempera-
ture equivalent lower than the coldest temperatures ever recorded in the
inland areas of the northern hemisphere. However, only in extreme cases,
such as minus 30° with a 25 mph wind, will the cold alone prevent travel by
these hardy people. This is particularly true if the direction of travel is
with the wind, of course, which is much easier on man and dog alike. Dogs
have a strong distaste for pulling into a wind, and often will veer constantly
to one side or another if not watched and guided closely. Whenever a man
decides to travel in very cold weather he is certain to take a trip which is
upwind on the way out and with the wind on the way home, so that late in the
day he has the easiest travel.

Hunting on the ice is not done whenever the wind blows from a direction
which could cause breaking up of the ice or rapid ice movement. There is
a very subtle art to judging the safety of the ice conditions according to the
wind speed and direction, an art which is still being learned by the oldest
and most experienced ice hunters. The wind is watched most carefully by
hunters out on the ice because of the continual danger of drifting away --
often the ice breaks away on the shoreward side of their station. This
subject will be dealt with in detail later.
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Before discussing the Eskimo techniques of storm forecasting we should
consider one more important effect of wind -- the condition of visibility
more than cold which often clinches the decision to stay home, to return
home before reaching a destination, or to stop and set up an emergency
camp to wait out the storm. There is only one advantageous situation as a
result of poor visibility, and this is the facilitation of a special type of
caribou hunting. During severe storms the caribou either move with the
wind or bed down to wait out the storm. A man moving along in a storm
can detect caribou upwind of him because their pawing for focd sends bits
of dried tundra vegetation skittering along the hard snow before the gale.
The hunter, seeing this and/or noting that his dogs smell game, moves up-
wind until he is close enough to detect the caribou, and then moves around
to get almost upwind from them. The caribou watch downwind, depending
upon their noses to protect them from upwind approach, and enabling the
hunter to stalk close under cover of the blowing snow and howling wind.

Usually the Eskimos are very particular about travelling when blowing
snow obscures the visibility, because this is the most likely time to become
lost and the most dangerous conditions in which to be forced to remain in
poor shelters. Not only is there personal danger of becoming lost, but the
social ridicule of the person who becomes lost, or tammak, probably is a
strong impetus to watch the signs of navigation closely. Hunters, especially
the younger men who cre learning the skills, are subjected to merciless
ridicule and degradation of social position if they become lost or, worse,
if they are habitually losing their way.

The best friends of the poor navigator or the man who becomes lost in a
storm are his dogs. A lead dog is praised if it is able to find its way home
well, and the older dogs are especially good at this, Tf a man has a young
or inept lead dog he will replace it with an older one that ''likes to go home"
if he feels that he may become lost. In most cases the dogs will seek out
the dog trails that lead in the correct direction, but if necessary they can
probably guide themselves without this aid. When the hunter wishes his
dogs to take him home he sits quietly on the sled and gives no orders to
turn, lest he give an incorrect command and confuse the leader. Even
though they will swing away from the proper direction from time to time,
they will still return to the correct one.

Stefansson (8; has pointed out that dogs are not reliable guides unless
they are living in a village, where they are familiar with the trail. Although
there is undoubtedly validity in this statement, there are many cases in
point which show that dogs are often quite good at finding even a temporary
camp. On some occasions men have fallen from their dog sled and lost
their team, to have them return to a temporary camp where they had stayod
the night before. An actual instance of a similar happening was this one
from the writer's field notes:
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At the time of the full lunar eclipse I was travelling 1 or 2 miles
behind Weir and Burrell, and as the last daylight faded so did the
moon. It became very dark, such that almost nothing was
visible, and navigation for me was impossible. I let the lead dog
find the trail, which he did with his usual infallibility in spite of
the fact that the snow was very hard and the area was one where
I had never driven nim before. The leader went right into camp
and lay down at its spot in the dog line.

In spite of the fact that dogs appear to be reliable in the home area,
Stefansson' s warnings about their use as navigators in strange regions are
undoubtedly well-founded. For the traveller in such a situation it would be
best to follow the Eskimo axiom: When in doubt, stop and wait for the
weather to clear, then continue to the destination. A good example was
described, where Kusik waited four days in a small shelter for the weather
to clear and then went safely home. The logic behind doing this, even if
one has only a few hundred yards to go, is simply the fact that it is too easy
to become hopelessly lost and exhausted, and when the weather clears to
be unable to reorient and find horie. Stefansson (8) suggest four rules to
be followed while waiting for the visibility to clear:

(1) Keep still, and move around just enough to keep warm.

(2) Do not overexert or in any way cause the clothing to
become damp.

(3) Sleep as much as possible,

(4) At 10° below or colder, build a snowhouse or snow
shelter of some type.

As will be seen later these rules were followed by men who drifted away
on the ice, while they waited for the ice to move back toward shore. There
are, however, other methods of finding the way to a campsite or village in
stormy weather besides depending on the dogs. Most important of these to
the Eskimo is memorizing each and every landmark on the terrain sur-
rounding his village or camp, and closely observing the features of land
or ice over which he travels for the first time. In this way he will recop-
nize features whenever he comes upon them in a storm and know which
direction to travel and how much time should elapse before he reaches the
destination.

On the flat and monotonous tundra or the jumbled piles of sea ice the
smallest urique features becoiie important landmarks: An upturned rock,
a cut in the river bank, an unusually large or strangely shaped pile of ice.
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it requires self-training and acute observation to notice these landmarks
and to remember their spatial relationships. A very important and easily
recognized type of landmark is a linear feature, such as a long ice pile,
the recognizable features of an old lead edge, the ocean beach, or cliffs
paralleling the ocean or a river, In order to find Wainwright village in a
storm, for example, the traveller may head either toward the beach north
or south, but never straight toward where the village should be. In this
way he knows that when he hits the beach he will turn to the s~uth if he has
headed somewhat north of the village, for example, wheress if he headed
toward it and missed, he would not know which way to turn o find it, The
same method is used to find a camp along a long ridge on the sea ice.

On one long dog team trip it was demcenstrated just how much the
Eskimos depend upon knowledge of the landscape in navigation. Between
Wainwright and the shelter cabin about 40 miles away, vhere the first
camp was set up, the writer's Eskimo traveliing companion demonstrated
an amazing knowledge of the landscape. He had often trappa:d and hunted
in the particular region and had travelled to the cabin several times. He
was able to keep a true line of travel through what appeared to be a feature-
less landscape and was able to intersect shallow stream beds perfectly
when there seemed to be no indication whatever where they would be. He
also knew the location of fox holes completely "'in the middle of nowhere'
in spite of the fact that they were not visible from over a hundred yards
away.

On the second day of travel we had passed out of the area where he had
ever been with a dog team, and it became clear that his ability to navigate
was due to knowledge of the landscape. In this region he knew only what
he had seen when travelling along the coast by boat or had heard about it
from cther men. He could not tell how far it was to the destination, and he
knew almost nothing of the landscape even though there were cliffs, hills
and buildings, much more prominent landmarks than along the first day's
route, OCn the first day he was able to predict at noon that the cabin would
be rcached at four o' clock, and was exactly correct, but on the second day
he did not know whether we would arrive at our destination at five o' clock
or midnight,

On familiar terrain, or in travelling out from a camp and returning
later, the Eskimo watches the amount of time passed so that it is possible
to know whether he has passcd by the village or camp in a storm. If a
certain hill or ice pile is half an hour out from the village, after 45
minutes' trz.el the destination has probably bren passed by,

The Eskimos today, as in the past, sometimes mark the trail at impor-
tant places or turns. In former times men would go out and shoot caribou
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or seals and would be unable to carry the entire catch back home on foot.
They would leave trail markers along the way such as pillars of snow with
willow twigs stuck in them to point the prouper direction, and would mark
the game itself, so that their wives could go out with the dogs and bring the
game home. Near a trapping camp north o Wainwright there were several
empty oil drums placed along the trail as indicators to aid in locating the
camp in stormy weather, as well as some long sticks in the snow leaning
toward the correct direction.

Snowdrifts, grass tufts, and the prevailing winds are navigation aids
along the northwest Alaskan coast, The wiad direction statistics for Bar-
row showed that the easterly and northeasterly winds are very constant
there, as is also true in Wainwright. When travelling in poor visibility
conditions the wind itself can be a guide, if it is watched closely to be sure
that it is not changing direction. In a northeast wind, for example, the
traveller might try to keep going at exac'ly a right angle to the v.ind as
he came hiome in the middle of the featureless Kuk River Lagoon.

As long as the win?! and its relation to the drifts is watched, there is no
danger of being thrown off course by a gradual wind shift. Snowdrifts them-
selves are like the needle of a3 compass, especially in these regions of con-
sistent prevailing winds. When one is {lying over the region in an airplane
or slowly moving on a dog sled at ground level, the east-west orientation
(more correctly northeast- southwest) of the thin elongated drifts is cbvious
even to the most untrained eye, more or less like a vast striated plain.
Commion sense explains the fact that the snow, moving before the wind,
will form drifts elongated parallel tc the wind direction and not at right
angles to it.

Realizing then in which direction the driits tend, the problem is know-
ing frum which direction the wind blew. This problem is elementary in
its solution. First, the wind deposits snow on the lee side of any obstruc-
tion, whether it be a marble-sized lump of snow or a giant ice pile. On
flat areas the surface of the snow is usually studded everywhere with small
lumps of snow less than two inches high, behind whi: iy a small "tail” ¢
snow which tapers to a point s¢veral ir-hes behind the lump. This small
tail of snow was left there becunuse it was on the lee side, the tail pointing
downwind and the abrupt fiat end forming the upwind side. In most cas '3
the tail points southwest or west. On the lee side of ice piles the snow also
accumulates, ofteu in deep soft piles, called mauya. The windward side is
always blown free of all loose snow and either bare ice or hard snow

jsine&) remains.

Snowdrifts in the open tend to have a long tapered windward end, both
in cross section and top view, and a more steap and abrupt leeward end.
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This type of drift is called kaiuhulak. This pattern can easily be inter-
rupted, however, by wind eroding the face of a drift. It is important to
watch for drifts with one end carved away, with a blunt curved-faced end
upwind and a more gently tapering end to leeward.

In this region there are, of course, drifts formed by winds that blow
contrary to the usual east-west axis. Most important are the powerful
south winds, which occcur sporadically during the fall, winter, and spring.
The drifts produced by south winds are discernable from those of northeast
winds because the former are stout and lumpy, being formed at warmer
temperatures than the long and slender northeast wind drifts.

These methods of navigation are of course applicable under various con-
ditions which decrease visibility, such as darkness or fog. Several other
methods involving the use of stars, aurora, water sky and so on will be
dealt with under the sections on astronoimical phenomena, clouds, and sea
ice.

Wind Forecasting

Because of the great importance of wind to the activities of Eskimos
there has been accumulated a rather extensive knowledge of wind and storm
forecasting. Most of these methods were used centuries ago and require
only alert senses to use them, and a few have been derived from the use of
barometers and radios.

There are a series of signs which usually forewasn of a heavy wind
coming from some direction, and in addition to this there are particular
indicators for winds from certain directions. The general storm indicators
will be considered first, before listing those for particular types of storms:

(1) Before a storm arrives there is normally a drop in barometric
pressure, which begins 12 to 24 hours in advance of the storm. In general,
a rapid and prolonged drop means a severe storm, while a gentle and brief
decrease either forecasts a small and weak storm, or perhaps no storm
will materialize. Conversely an increase in barometric pressure during a
storm usually forecasts the end of that storm or sometimes a shift of wind
direction with or without a decrease. High barometric pressure generally
means clear and calm weather; low pressure means windy and often cloudy
weather.

(2) The temperature always reaches its lowest seasonal ranges
during clear and calm weather, and increases coincidentally with decreas-
ing barometric pressure before storms. Warming trends preceding storms
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tend to be fairly rapid, and in some .cases very marked. The warmest
winter temperatures occur during and before storms. Temperatures
often drop near the end of a storm.

(3) The Eskimos watch the stars each night and note the amount of
"twinkling" or "dancing'. During clear and calm weather, there is .nly a
small amount, while for a day or two before a storm wind arrives the stars

inkle noticeably. Before a powerful storm the stars actually appear to
"dance'" about in the sky. During a storm if the sky is clear the stars con-
tinue to twinkle, and when this decreases, the storm will probably end
within a day. This phenomenon is apparently due to an increase in atmos-
pheric moisture or haze in the air before and during storms.

(4) Another phenomenon which is also undoubtedly related to
atmospheric haze is the "moon dog" or "sun dog', consisting of or= or two
rings or halos around the mcon or sun. Usually, though not always, these
occur during or before a storm, and are considered important foul-weather
warnings by the Eskimos. When the ring disappears it usually forecasts the
end of the storm wind.

(5) Haze is also noticeable during the day, before a storm arrives,
but this sign is more difficult to notice than those above. However, in con-
junction with the occurrence of other storm warnings, this is a meaningful
indicator. This haze is not usually heavy, as for instance a fog, but is per-
ceived by a softening of sharp lines near the horizon, or a disappearance of
the horizon altogether. Sharp, clear weather contrasts fairly markedly
with this hazy pre-storm atmosphere. It is said also that before a strong
north wind there is a low fog on the northern horizon.

(6) Many storms are preceded by cloudiness, which usually moves
in from the direction the wind will blow. When these clouds bring snow,
even though it may be calm at the time, it is an especially good storm indi-
cator. By the same token, snow falling during a storm forecasts the end of
the storm. It is difficult for the novice to tell when-it is snowing if there is
heavy blowing snow, but the technique of discerning the two types is rather
simple. Snow which is picked up and blown before the wind (aganik) is gran-
ular and almost sandy in appearance. Snow ilakes (kanik, aneu) which are
falling from clouds above are large, flat and fragile, tending to stick to the
fur or cloth of one's parka rather than bouncing off as the blowing snow

does.

(7) Before a storm arrives, or foretelling the increase of a wind
which has begun to blow, there may be long streaks of clouds coming from
the direction from which the storm will blow. These clouds are eivongated
or ""stretched" in the direction of the wind. At Point Hope during May a
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fairly strong wind was blowing, but not powerful enough to cause all of the
whaling crews to leave the ice. An old man decided that the crews had
best pull in to shore because of the long streaks of clouds which were
movmg in from the southwest.

(8) When there is an open leaa offshore and clouds overhead, the
clouds above the water are a deep black color, and those over the land or
flaw ice are bright white. This '"water sky' is important for ice travel,
and also can be used to forecast storms. If the black shade is continuous
from high overhead right down to the surface, it is an indicator of stormy
weather, undoubtedly caused by haze in the air. However, with a lead of
the same size, if the water sky hovers above the water with a light color
along the horizon, it forecasts gnod weather.

l.,.
e bl Edeprabony

| o - (9) Several men in Wainwright could apparently forecast storms

h by the ringing of their ears. One man in particular would mention that a

; } storm was coming if his ears were ringing, and that it wculd continue or
stop depending upon whether his ears were ringing or had ceased to ring.
This man also would occasionally complain that a surgery scar on his chest
would become painful before and during storms.

. : (10) Dogs also appear to have a built-in system for forecasting
weather. If the dogs howl persistently during good weather it is said that a
storm is on the way, and if they howl dui'ing a storm the storm will soon

i . - end. During nine months in Eskimo villages the dogs seemed to howl

i almost every night, but did tend to howl more before storms began. It is a

N certainty that they howled in anticipation of the end of storms, because dur-

ing very foul v. eather the dogs do not howl, for several days at a time if the

storm is a long one, but when the storm is about to break they always
seemed to set up their choruses.

PRS-

(11) The current is also an indicator of the weather, particularly
weather of certain types. Winds from the south and west quadrants vsually
; are preceded by a change in current and rising tide, This will be dealt with
in greater detail later.

| (12) Seals are said to be able to sense the coming of a storm, and
k by watching their behavior one can reliably predict the weather. If the
seals in the open lead stay up on the surface looking around or resting for
i long periods of time and appear to be in no hurry to go anywhere, it either
4 means that the weather will remain good or the wind will calm down. On
the other hand if they rise only,briefly in one place and do not appear there
again, and if their heads remain low in the water rather than coming up
high, this is a forecast of the beginning or continuation of a storm.

i
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(13) The wind itself can be watched during a storm to predict its
continuation or end, especially when the other signs are observed as well.
Contrary to what would seem logicalystorm winds often increase to a peak
before they begin to diminish. On the other hand, storms often decrease

during the evening and night, but increase again the following day.

(14) The last general storm forecasting method invclves the use
in modern times of the radio. At Wainwright or Point Hope the people
learn about the weather to the north and south by listening to a commercial
station at Nome and to the daily radio schedule of the B.I.A. school in each
village. At Wainwright, for example, the teacher contacts Barrow each
day, and usually weather reports are exchanged. On the basis of Barrow's
weather the Wainwright people sometimes are able to forecast their own
weather. Information on weather to the south is more important because
apparently the storms which blow from the south move up along the coast
in a more cohesive and predictable manner than north and east storms.
Also there are more villages and a better chance to follow storm patterns
irom the south,

There are some characteristics of each type of storm-~the '"type"
meaning the wind direction in the storm--and these peculiar traits aid ir.
forecasting them, Wind direction, speed, temperatures, and visibility
during a storm can to some extent be predicted ahead of time as long as the
specific signs are watched for. Along the coast the west wind, for example,
does not cause poor visibility but is very chilling. The northeast wind, on
the other hand, causes very poor visibiiity, but does not prevent return to
the village from inland camps because it blows in the direction of travel.

Storms from the north and east quadrant are forecast mostly by observ-
ing the signs listed above as general storm warnings. It is important,
however, to be able to tell whether a forthcoming storm will be from one of
these directions or from the south. The method consists simply of watch-
ing for the presence or absence of south wind traits. If there is obviously
a storm coming, the direction of cloud movement is noted, and if it is from
the north or east the storm will be from that direction. If the temperature
is not unusually high for the season, the barometer has not fallen too low,
and it is not extremely hazy and overcast the storm will not be from the
south, Unlike the south wind, the north or east storms may arise without
much warning at all, so that it is easy to be caught out on the trail when
the gale begins to blow. In most cases this does not occur, and the signs
are clearly present well in advance of the storm.

Storms from the north and east are apparently of longer duration during
the cold months than are those from the south or west. It is difficult to
forecast the end of such a storm, and although several of the methods
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listed above are useful, they do not occur near the end of every storm. The
most reliable of these is probably falling snow followed by decreasing
winds and perhaps clearing skies, but this does not cccur too often. The
howling of dogs is quite reliable and usually happens near the end of every
storm, Also cloud movement contrary to the storm wind direction, or a
similar change in the current, would indicate the forthcoming end of a
storm. '

It is much easier to forecast the south storms, and this is fortunate
because these are usually the wildest and most powerful to hit this coast.
Storms seem to mcve up from the south more during the iate fall and early
spring than during the winter, and the months of extreme cold are relative-
ly free of them., For the traveller the south wind means extremely poor
visibility unless the temperature goes above freezing and softens the snow.
For the most part this is a "warm' wind, but not always. When it is warm
there is less danger of freezing, but the wet snow soaks the clothing and
the heat tires the dogs. South storms are apt to rise to heavy wind veloc-
ities very quickly, but can die equally fast. On the sea ice the south wind
usually piles the ice or causes rapid movement parallel to the shore, being
accompanied by a strong current, but sometimes the ice lifted and cracked
by high stcrm tides will be blown away suddenly by a southeaster. North
and east winds are, however, more dangerous for ice travel because they
blow the ice offshore almost every time they reach storm velocities.

The storm tide is often the first warning of a south wind shift. The
northwest Alaskan coast is characterized by very small tide ranges, vary-
ing from 8 to 18 inches. The only interruption of normal tides is caused
by south or southwest winds, which send a tidal swell of up to five feet
ahead of them. During the winter this tide is not seen except by cracks in
the ice due to lifting, occasionally with water surging out over the ice, and
by a strong current flowing from the south. This occurs 12 to 48 hours
ahead of the storm, and according to the strength of the current and amount
of rise, the severity of the storm can be predicted. A south current does
not always mean that a storm is approaching, because even a moderate
southerly wind flow causes the current to change. During the storm the
tides are highest, as is seen by the fact that during the open-water season
the water reaches highest un the beach during the peak of the storm.

Many of the weather signs which precede the south wind have been listed
above. Most definitive of these is the temperature, which always reaches
its seasonal high (fall, winter, and spring) during or before a south wind.
During December 1964 the highest temperatures recorded, and the only
above zero temperatures that month, were a plus 10 and plus 20 on two
consecutive days, and these occurred during a brief south storm., The
barometric pressure also falls lowest during or before a south wind, and it
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is for the prediction of this type of storm that the barometer is most often
used. A fairly large number of Wainwright hcuseholds have a barometer,
called ano'gasiun, and these are not watched closely unless storm indica-
tions are present. In this case the glass face of the baromater is frequent-
ly tapped with a finger to see whether the needle is moving up or down or
has become steady.

Another detinitive indication of the approach of a south wind i3 seen in
the clouds. Systems moving up from the south usually bring overcast
skies and snow, with the clouds scudding along rapidly toward the north.
There are also particular cloud formations which warn of a sudden gale
which may arise in a very short time, rather than building up gradually as
is the usual characleristic of these storms. Hunters out on the ice when
there are south wind indicators will watch the southern horizon for a dark
black cloud. If the sky should begin to darken heavily they will leave the
ice quickly, because such a cloud warns of a sudden gale.

A very singular phenomenon is the bright red '"cloud' on the southern
horizon which also warns of the approach of a gale. After having been
warned several times to watch for such a sign, the writer was able to ob-
serve firsthand its appearance. During the afternoon and evening of March
8, 1965, the typical forewarnings of a south wind began to appear, notably
with rising temperatures and cloudy skies. On March 9, the signs increas-
ed as the temperature reached plus 20, and while the sun was still high in
the sky, there was a reddish tinge in the clouds on the southern horizon
which resembled a sunset. Two hours later the light northerly breeze had
changed to a stiff southerly wind, which later rose to a gale.

Of the various winds which blow from the south, the southwest storm
is said to be the most powerful and the longest lasting, One's impression
is that the southwesters are colder thar the warm southeaster, but the
writer has not seen statistics deaiing with this possibility, There is one
peculiar type of ''south'" wind which actually blows from the north. The
Eskimo word for this phenomenon translates as ''false north wind', and
according to the native theory there is a southerly circulation alcft which
"turns under' somewhere to the north and blows from that direction at the
surface. The fact that the clouds do move from the south during such a
wind substantiates the theory, as do the additional characteristics of falling
barometer, high temperature, clouds and snow, and south current. When
the ''false north wind" blows there is always a good chance that the wind
will shift to the south, although this never happened during several such
storme at Wainwright durirg the winter of 1964-1965,

The west wind blows directly onshcre along the northwest Alaskan
coast, piling the ice or holding it tight to the shore. Seal hunting is spoiled
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when this occurs because there are no open cracks or leads in the ice, but
conditions are excellent for polar bear hunting because there is no danger
of drifting away on an ice floe. The wind blowing off the ice is not able to
pick up the snow as it does on the tundra, so that along the coast and on the
ice there is always good visibility during west winds. The reason for this
is either the stickiness of the snow on the salt ice or possibly the rough
terrain of the sea ice obstructing the wind and blowing snow.

West winds usually occur, during the winter, following the development
of south wind indicators or after a south wind blows itself out, Less is
said by the Eskimos about the westerly gales than any other type of wind,
probably because these winds are usually brief and not very strong, and the
direct consequences of the west wind are the least important. Quite infre-
quently all of the signs indicate a south wind--with high temperatures,
falling barometer, clouds, etc.--and when the storm seems eminent the
wind shifts clear through the south quadrant and into the west. In this case
the barometer will rise suddenly, accompanied by falling temperatures and
clearing skies. Then the wind biows for one to several days, often strong
enough to be extremely cold, before shifting, usually through the north
quadrant, to the northeast or east.

- Sometimes a south wind will blow for a day or twc and then begin to
diminish noticeably. If it switches to the southeast it probably means that
the wind will become heavy again, but when i: switches to the west the
severe storminess is assumed to be over. West winds always bring fair
skies and clear weather to the coast, but inland there is likely to be con-
siderable blowing snow.

Iv
ATMOSPHERIC PHENOMENA

Snow

Although the tundra and sea ice are snow-covered for about nine months
of the year, the total amount of snowfall is actually quite small, At Bar-
row the average annual snowfall is 26. 1 inches, with the greatest amounts
falling in October and November. This is a considerably smaller total
than many midwestern cities receive annually. The total annual precipita-
tion is very slight, amounting to some three to six inches per year (13),
which would give the area a distinctly Saharan climate if the temperatures
were higher.
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During the entire winter of this study the tundra was seldem completely
snow-covered except after a rare windless snowfall. Both land and sea
ice are usually covered with snow ranging in depth to 30 feet, depending
upon where the wind sweeps the ground clear and where great drifts are
deposited. These drifts can be a great aid to travel on the rough sea ice,
where they smooth over the rough and jagged ice piles with a hard-packed
snow surface. In the spring, however, these drifts are converted first to
great piles of soft wet snow through which travel is impossible, and later
into deep water puddles on the ice surface.

The rare deep snowfall raises real havoc with any sort of travel until
the wind can harden it. At Point Hope there was a heavy snowfall in early
May 1964, which covered the land and ice with one to three feet of soft
thick snow. During the tinie before a storm hardened the snow, travel by
dog team was virtually impossible and walking on foot was worse. The fact
that such snowfalls are rare, and the Arctic snows are usually packed into
a pavement-like surface, makes these regions the best on earth for dog
team travel. The modern Eskimo withhis large dog team seldom is forced
to walk alongside his sled, as the inland inhabitants must usually do even
with the largest and strongest dogs. The section on dog teams will deal in
greater detail with snow conditions and their effect on travel. Suffice it to
say that the winter snow surface of the Arctic offers excellent conditions
for foot or dog travel except in places where the surface of the sea ice is
piled and heaped so that it is virtually impassable by any mode of travel.

Snow is also important in the Arctic because, being pounded hard by the
wind, it can be handled and worked into shapes of use for building materials.
The snow house has been discussed previously, and is dealt with in detail
in many available works. Suffice it to say thai snow possesses excellent
insulating qualities and facilitates itself to being easily cut, removed, and
piled into whatever shape is needed. In addition there is the advantage
that the snow blocks forming a wall or roof will solidify and fuse together,
making a very strong and effective structure. Of course the snow which is
used must be neither so soft that it will crumble when handled, nor so hard
that it cannot be cut and shaped easily.

Snow is also used for keeping killed game from freezing too hard to
butcher or handle easily. Caribou which are killed and left behind for later
retrieval may be laid belly down with the feet folded under, with snow piled
all around the flanks to prevent extreme cold from freezing them too
solidly. Killed seals may be buried in snow to prevent them from freezing
so hard as to make tnem difficult to pull home through the rough ice when
the hunter is on furt,
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On the sea ice, except ‘or that which is a full year old or more, the
sfiow is cften somewhat wet, deriving its moisture f{rom the salt ice
beneath it, On young ice the snow is always wet even if it is fairly deep,
while on somewhat older ice only the snow near the bottom is wet. The
moisture contained in snow on the ice is avoided by not sitting on it without
extra clcth or fur as a seat and by placing something between the snow and
the sleeping bag, a procedure which should be followed on any cold surface.
This moisture, being derived from salt water, spoils the affected snow for
use as diinking water, Therefore, snow for water is taken from deeper
drifts or from the very top layers when on sea ice.

The salt and moisture contained in the snow on sea ice also causes it
to be very sticky and slow for dog team travel. It is therefore necessary
to use iron shoeing on the sled runners whenever a sled is to be used on
the sea ice, and the hardwood shoeing used for inland travel is seldom seen
on the sea ice.

Clouds

The second important atmospheric factor is clouds. During the winter
and spring months, when there is sea ice cover, there is a high percentage
of clear days. ''At Point Barrow there is a yearly average of 8.9 clear
days per month, but the winter average (excluding June, July, and August)
would run closer to 10. The percentage of clear days runs from 51.1% in
March to 9.8% in September, with an annual average of 29.8%. The aver-
age percentage of partly cloudy days is 23.6% and of cloudy days is 46.6%
(11).

The importance of clouds to the sea ice traveller is their effect on
visibility and navigation. They are, of course, an aid to weather forecast-
ing, as has been shown previously, and can be forecasted to the extent that
they occur with certain weather patterns. During the winter period, when
the sun remains below the horizon for over two months, it is most fortunate
that the weather is dominated by the clear northeasterly flow. The darkest
winter nights and days are those during which the sky is shrouded by over-
cast. The "day'" length, or time during which there is light sufficient for
travel, is reduced from little to almost nothing by cloud cover.

Of course the Arctic winter at these latitudes is not devoid of sunlight,
and is brightened by several periods of moonlight. However unlike the sun,
the fullest and highest moon can have its effects severely reduced by
clouds. Equally important is the fact that the uniform white of the ice and
snow blends into a confusing nothingness when the light is diffused by
clouds. In this case, sometimes referred to as a '""whitecut'”, there are no
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shadows and therefore no ways of discerning relief on the ground. On such
days or nights the eyes must strain in order to walk or pick a trail for the
dogs, much less hunt for animals, Cloudy skies which occur after March
or April also create conditions for snow blindness and necessitate the use
of sunglasses., Clouds are also a deterrent to navigation because they
block out the sky, making it impossible to see the sun, moon, stars, and
aurora borealis.

But in spite of the fact that clouds often create difficulties for the
Eskimos, they also can be of service to him. On the sea ice they are an
aid to navigation, hunting, and the planning of a travel route. Whenever
there is sea ice and coastal land in juxtaposition, with an overcast sky
above, the ice will be reflected in the clouds as a dull white and the land
as a brilliant white It is possible to trace the trend of the coastline far
ahead of one's position by this skv map, and to tell from out on the ice
which direction to travel to intersect the land. The most pronounced type
of sky map, however is the water sky, which traces the relationships of
the ice and open water in the clouds. This water sky is reflected as a deep
black color, differentiated sharply from the white reflection of the ice. If
the clouds are high, a larger area i reflected in the water sky and more
information regarding the position of cracks, trend c: the edge of an open
lead, and distance across open leads can be discerned. If the water sky is
overhead, the water is close to one' s position, and if it is lower toward the
horizon, th: water is some distance away.

The people at Wainwright watch for the water sky, which they call

kis suk, after each strong offshore wind. Before the blowing siiow has

clcared they can sce how high the water sky appears overhead and know how
far out the open lead will be {f there is one, It is always hoped that the

kissuk will show its dark hue almost over the village, meaning that the lead

is probably less than a mile offshore.

To the practiced eye it is possible to read much from the sky rmap re-
garding the ice and the leads. Stefansson was able to t-11 smooth ice
from rough ice surfaces by "he colors of the sky map, although the writer
never learned the skill nor did he hear of it from the Eskimos. Smooth ice
is said to be reflected a* a uniform white color, while pressure ridges and
rough ice reflect as a mantled effect. Freshly-frozen leads reflect as a
black color nearly the same as open water, while freshly snow-ccovered
leads reflect as unusually white ribbons.

The water sky is of value to the Eskimos in planning ‘heir hunting activ.
ities. First, the watcr sky is used, whonevar present, to tell if there is
any open lead cffshure {com the village, ¢r to th2 north or ..uth. When a
lead first opens or if it is Closing this is especially import:. L because the
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huniter can decide if it is worthwhile going out and in what direction he
should travel for the best hunting. The water sky may show open water
very far- offshore in front of the village but quite close to the north. If the
ice is closiag in, this may also be revealed, as well as where it is likely to
close last or where open spots remain.

As an Eskimo hunter approaches the lead edge he again watches the sky
map to see where there are points and bays along the edge so that he knows
which area should be the best hunting spot and/or the safest ice. If he

should go too far out or by some other misforture or miscalculation be

caught on the far side of an opening lead, the first warning may be a dark
streak across the sky between the hunter's position and the land. It is
possible to tell from the sky which direction to travel to find the narrowest
part of the opening lead, and perhaps to see ice bridges reflected above.

The water sky or sky map is an important aid to the sea ice * aveller
and hunter because it enables him to see what is beyond the horizon or
beyond his range of vision on the surface. On sea ice this is important to
the hunter mainly because ice can be very rough and travel is slow, with-
out his having to move along on a trial and error basis. It also is impor-
tant therefore to « onsider what the writer terms "'steam fog", a much more
common phenomenon in northwest Alaska. '

<

© Fog

During the winter there is seldom any fog i this high Arctic region,
with the exception of mildly restricting haze of occasional ice crystal fogs.
During this season the only common type of fog is that which forms due to
contact of salt water with air that is more than 14.4°' C below the tempera-
ture of the water. In winter, however, the difference in temperature
reaches as much as 40° C (17). This type of "steam fog' over an open lead
is called by the Eskimos puguroak, or in the case of streamers of fog vis-
ing from small open cracks or holes it is called puvoalagaa. These types
of winter fog can occur only under particular conditions:

It is necessary for the extremely cold air to be c.vered above
by warmer air (temperature inversion), whick limits convec-
tion. In such a case, slight evaporation causes supersatura-
tion. But the simultaneous heating may be insufficient for the
formation of convective currents. Thexefore, the formation
of winter fog in the sea can take place only over ice or inten-
sely cooled land~--from which masses of very cold air may
reach the sea.
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Such fog formations during severe frosts are obser+~cd not :
only over spaces and cracks in sea ice, but also over thin ‘
ice. Ir open portions of the sea, only summer fog is pos- ’
sible. This, in contrast to the winter fog, is formed only
over a colder sea surface or over ice (17).

R e e R

This type ci fog occurs very commonly, virtually every time the ice
opens in winter, because over the sea ice there is a temperature inversion
present. The surface of winter sea ice acts much like the land, causing
intense back radiation of heat, and therefore creating a situation where
the air stratum near the surface has a temperature which is lower than the
air higher above. This is sometimes shown in cold, calm weather by the
leveling off of smoke from the chimneys of Eskimo houses at a point 50 or
100 feet above the roofs. )
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Because this fog does not form over thin ice unless the air temperature
is quite cold, it is sometimes pc -sible to tell whether a lead or crack is
covered with new ice or is open w.ter. This is only possible when there is
a water sky present at fairly cold tumperatures, when there would be
steam fog rising off the water as well as a dark water sky above. If there
is no steam fog present when there normally would be, the water sky must
be the reflection ui black young ice.

But before deccribing specialized features of the stcam fcg phenomenon,
it is best to give its gereral characteristics. Whereas the water sky hovers -
fairly high above an open crack or lead, the steam fog reveals itself usually
as a very dark haze right at the horizon and extending not far above it. At
times it resembles a prairie fire along the distant horizon, with black
smoke instead of white. Hovering above the steam fog there is always a
""steam cloud'". a long stringy cloud which stretches out over the lead for
miles. In most cases this steam cloud is all that is visible when the lead
is in the far distance, perhaps 10 to 20 miles away. "n clear days it is
obvious to the Eskimo that there would be nc clouds in the sky except over o
the lead, and that certainly a long stretched-cut cloud or series of clouds "
just above the horizon means open water.

Steamn fog also rises from small holes or cracks, but of course is much
more difficult to detect from a distance than fog rising from a wide lead.
A series of thin streamers rising out over the ice, usually disjointed but
obviously in a line of some sort, means that a lead is opening or there is a
narrow crack. Widely-spaced steam fogs and steam clouds may simplv
indicate holes which have opened or have not closed when the ice comes in
to cover a lead. These phenomena are of course difficult to describe,
unless they are demonstrated right on the sea ice. To some extent this
type of knowledge must come from experience, and cannot be described
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Heavily piled ice near Barrow, Alaska. The dark
horizon is caused by steam fog rising from a
lead approximately one-half mile away.

Water sky revealing a distant open lead. A low
heavy overcast caused the dark reflection to appear.
close to the horizon rather than high above it.
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because it almost amcunts to a ''feeling'' which is slowly acquired. How-
ever, a typical steam fog or water sky will be immediately apparent to 1
anyone who has had it described to him. It is easy to mistake a rather
dark haze, which always occurs on the horizon of the sea ice, for steam -

fog. The error will be made as long as one is not carefully watchful for f
the everpresent steam clou” hanging over the low-lying fog. The cloud

will sometimes be seen, in fact, when there is no visible ice fog, usually :
on clear days with a near zero temperature.

eyt

Steam fog is visible to varying degrees according to the light. Fortu-
nately, it is visible as long as there is some light available, either sun-
light or moonlight., At night the steam cloud is not visible, but the fog
shows as a deep black separating the gray ice horizon and the dark blue of
the sky. In fact it may be easier to see the steam fog at night than during
the day, depending upon the relative position of the observer, the sun, and
the fog. When one is travelling from Wainwright to a lead paralleling the
shore, 'the morning sun shines onto the fog to the north and west, revealing
it as a black cloud of steam. However, to the south and southwest the black
will not be revealed, but the fog will appear as a rather faint white steam,
due to the fact that the sun shines more or less through it. From a position :
bet ween the sun and the fog it is therefore much easier to discern the steam
fog than from a position where the fog is between the observer and the sun. T
When on: attempts to sight the trend of a lead or the position of open water
it is much more simple and reliable, then, to do so in certain directions
than it is in others.

This has a bearing on one of the very important uses of steam fog by
sea ice hunters. When the sky is clear, a warning of ice breaking away
between the hunter and the shore is usually given only by the appearance of
steam fog. At times of potential danger he will watch carefully toward the
shore again and again, being assured that he is not on the far side of a
widening crack, Iif the sun is in a pcsition behind the steam fog it may be
more difficult to detect a crack and the danger of being set adrift is greater.
This fog can, of course, be the guide tc crossing a lead, by watching for
areas where it is not rising, an indication of solid ice. Much the same as
is true of water sky, this phenomenon serves as a guide to the hunter befcre
he goes out onto the ice and after he is at the edge of the lead, because from
it he can trace the position and outline of cracks, leads and cpenings.

By the same token the steam fog can be a hindrance, because it cuts
down visibility at the lead-edge, affecting the ability to see game and to
reconnoiter the size and trend cf a lead. It is said also that drift ice sur-
vivors have great difficulty because of the darkness if they drift away dur-
ing mid-winter, The far side of a lead is usually the downwind side, so
that the thick steam fog blows out over the ice, darkening the sky both
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""day'" and night. On March 21, 1965, the writer noted: ''This is the first

time (all winter) that the opposite side of a lead has been visible, because
up to now the steam fog has limited visibility ~ver the lead. No steam fog
was present today."

When the temperature is minus 30 or 40 there may be only 20 to 30
yards visibility at the edge of the lead, which inakes it difficult to spot
seals until they are very close to the edge. In addition, the visibility is
further reduced whenever a camp stove is started by the hunters to make
tea, because the breeze carvies the heat out over the water and causes
increased steam fog. The same thing is caused by the heat of a rifle when
it is shot, such that a man who shoots at a seal may not know for 15 seconds
if he killed the animal because it is hidden in a thick line of fog if it was
downwind from him when he shot. This effect even carries over to the
smoke and perhaps the heat of the village, such that the fog downwind of
the village will rise heavier than anywhere else along the lead.

Finally, the phenornena which the Eskimos call iﬁiEkagaa should be
mentioned, since it could be mistaken for stcam fog by an unpracticed ob-
server. This consists of a bright white '"cloud" hanging just above the
horizon. These white lines are fairly stationary, but appear to spread out

-along the horizon and/or diminish during the course of a day. The white

usually does not contact the horizon, there being a dark area separating
the white ice from the white refraction. This is not fog but an optical
phenomenon typical of the Arctic, which sometimes causes ice-scapes to
loom above the horizon. It is characteristic of clear weather, when there
is no open water at all ir the vicinity. If there were open water, fog would
probably be present and conceal the refraction. Steam fog is not so white,
nor does it usually appear as a very thin line along a distant horizon, sep-
arated from the horizon by a dark line. Having seen a photograph of the
phenomenon, and of steam fog, should suffice to eliminate the possibility
of confusing the two.

Rain

During the winter months at these latitudes rain is almost unheard of,
However, by March it is possible to" have a wet fog, drizzle, or rain
associated with a weather system from the south., By May, rain is not
uncommon, and these late spring rains help to thaw the snow quickly.

Except for the late spring, there is so little rain during the sea ice
season that no special techniques are required to deal with it. In fact, the
Eskimo will simply carry on as normal while a light rain falls, or if the
rain is heavy he stays under shelter of some sort. Rain is moreimportant
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for its effects on dog team travel, because it creates an ice crust over the
snow which cuts the dogs' feet and makes the sled difficult to pull if the
crust is too weak to support it.

In March 1965 there was a soaking rain for several hours on an after-
noon when many seal hunters were out on the ice offshore from Wainwright.
There were few seals seen by any of the hunters that day, so about 20 of
them gathered together to drink tea and talk while watching along the edge.
The rain fell harder and harder, but the men stayed as though it were
simply an cnseasonably warm day, ignoring the fact that their clothes were
completely soaked through. Of course had they been required to stay out
on the ice overnight they would have done everything possible to avoid
becoming soaked, but they were all returning home where their clothing
would be dried over the stove.

This . e rain was followed by a west wind and sub-zero weather,
which created a heavy ice crust over the snow everywhere. For several
weeks this crust was present in many places which were swept clean of
sncw, aird was a detriment to walking or duiving dog teams. In this case
it was ~o tnick that the dogs and sled did not break through, and the surface
wat so slippery that dogs literally fell down while pulling.

The same was true for walking, because ice covered the steep sides of
snowbanks and drifts. Even under normal winter conditions it is difficult
to walk over the hard surface of large drifts becanse they are very steep
and slippery, especially for the emooth soles of skin boots. This condition
is worse in the village itself, where drifts 20 to 30 feet high are deposited
in the lee of the larger houses. To some extent this occurs on the sea ice,
where long and high drifts form behind rough ice. When such drifts become
covered with a slick ice coating, it is virtually impossible to walk over
them,

v
ASTRONOMICAL PHENOMENA

Sunlight and Darkness

Activities of the Eskimos are profoundly influenced by the period of
daylight and darkness. In this respect the Arctic is a region of great ex-
tremes, there being at Point Barrow 72 days when the sun does not rise
above the horizon and a similar period of continuous sunshine. However, it
is of much greater significance to note the period of light sufficient for
travel than the actual posi.ion of the sun.
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At Wainwright the sun rose for the last time on November 21, 1964. On
this date it was very clear, so the sun was visible during the 15 or 20
minutes that it was above the horizon. In the Arctic the sun may be seen
for several days after it has actually set for the last time, because of the
refraction of the :t:.o«phere projecting the sun'!s image higher than it
actually is. The sun was not seen again until January 24, 1965, although it
was probably above the horizon several days earlier. 1In this case there
were several stormy days, when blowing snow reduced the visibility and
the sun could not be seen.

This brings us to the important factors influencing the period of light
sufficient for travel. During the entire winter there is always fair illnmin.
ation during some part of the day, even though the sun never rises above
the horizon, On December 21, 1964 the dim twilight lasted from 11:00
AM. Although the sun is well below the horizon there is clear air and
bright snow to help create fair light outdoors. However, as mentioned
above, the presence of clouds diminishes the daylight period and bright-
ness. If skies are overcast the period of light sufficient for travel is cut
down by two or three hours, and is almost non-existent during the very
darkest time of the year.

Eskimos are very particular about travelling when it is light outside,
because night travel is regarded by them as highly unadvisable practice.
They will always plan to travel so that they can camp or be home well
before dark, and prefer to camp too early rather than wait until it is
starting to become dark, This is also true of ice hunting, although the men
often stay at the cdge of a lead until dusk because there is supposedly good
hunting at that time, However, it is uncommeoen for a hunter to go out onto
the ice late in the afternoon lest he be forced to return after dark. Itis
said that those who travel after dark are '"crazy people'.

Night travel cannot, however, be avoided. During the very brief days
of mid-winter there is not enough time to hunt unless departure is before
daybreak and, often, the return is well after darkness has fallen. Seal
hunters are especially prone to leave the village in time to reach the edge
of open water just before the first light of day. They often wait for a while
before it is light enough to take the first shot. It is the late afternoon and
early afternoon that sends them hurrying home, and few men will tarry at
the lead edge long after it begins to darken. Of course there is little need
to remain there late because hunting requires even more light than
travelling.

It sometimes appears to the outsider that the Eskimos could just as well
do their travelling to and from hunting and trapping camps during the
brightly moonlit nights, This is almost never done, no matter how bright

66




it may be outside, and the occasional non-native who does it is considered
either foolish or brave. This attitude was never explained further than to
say that night travel is dangerous and it is just as easy to wait for the day-
light. The danger of being caught in a storm is probably cne reason, and
perhaps a certain element of irrational fear is involved.

In the spring the sun returns and the land is brilliant white during the
lengthening days. This intense light facilitates excellent hunting and long
daylight hours for travel. It is during this season that the Eskimos have
always travelled to visit neighboring villages. From Wainwright they make
the 100-mile trip to Barrow, camping once midway or occasionally travel-
ing non-stop when there is 24-hour daylight. At Point Hope there are many
visitors who come by dog team, umiak, or airplane from Kivalina, Noatak,
and Kotzebue for the whaling season. Springtime weather is usually ideal
for travel, and although most of it is done on the beach or tundra, the sea
ice remains excellent until large water puddles form in May or June.

Twenty-four hour sunshine begins on May 26 at Point Hope, but at
Barrow or Wainwright it begins fairly early in May. By April 10, in fact,
it is light enough to travel day or 'night" at Wainwright. If the weather is
cloudy, this pattern is altered somewhat during the darker hours, but the
transition from winter darkneas to long spring days is rapid, and soon it
is always bright regardless of clouds.

Moonlight

Early in spring the effect of moonlight decreases, until the presence of
the moon no longer is noticed. But during the late fall and the dark winter
the moon is present for about two weeks each month, and its arrival is
anxiously awaited. The moon first appears as a small sliver low in the
afternoon sky, and for several days it rises only briefly and does not cast
appreciable light. It is soon above the horizon for 24 hours each day, and
at the same time it becomes full. When the moon is present and the skies
are clear there is no darkness because the bright moonlight is reflected
everywhere by the snow, making twilight all night long. At such times it
is possible to read outside at any hour and would in fact be possible to hunt
seals very easily, Travel by moonlight is no more difficult than travel in
the evening, which makes navigation rather simple during the periods when
the moon is high. As long as there is dark night, the moonlight can be an
aid to travel. Like the sun, the moon can be used for a compass, as long
as its position at various times of the day is known.

67

£ s TN 5 o Brverrina. %

e N B



ST 3 s A

1
!
f

Stars and Aurora

There are of course times when the moon is not present. After 10 or
12 days it begins to wane and become ''lazy', sinking lower on the horizon
each night. Soon there is no longer any moonlight, and the land is plunged
into complete darkness for many hours each day. At this time, especially
if there are clouds in the sky, there are almost no visible landmarks ex-
cept for those markers along the trail that can be seex -vith a flashlight.' It
is even difficult at such times to walk, because the irreg:larities of the
ground, ice, and snow are invisible in the blackness.

If a man is forced to travel at such times he must depend upon feeling
the snowdrifts and allowing his dog to find the trail, but he can also use his
knowledge of the stars and the aurora to guide him in the proper direction.
It is said that in former years those Eskimos who were cast away on drift-
ing ice floes could guide themselves home only by using the stars and by
walking along against the direction of the current and wind to stay parallel
with their village or camp. Nowaday's there is less dependence upon the
stars for navigation because fewer men travel at night or are cast away
on the ice, and there is a general depreciation in knowledge of such skills.

The big dipper (Ursa Major) is most frequently mentioned with regard
to star navigation. It is an excellent ""compass' because the time of day
can be told from it. By memorizing the angle of the constellation to the
hovizon at various times of day, and the position in the sky at certain times
it is possible to get one' s bearings from it. For example if the ""handle"
is parallel with the horizon at 6:00 PM and it is known that the constellation
is alwavs in the west at that time, the direction can be derived by this
observation.

Contemporary Eskimos universally own watches, and are able to use
these for navigation., Thus the position of a star, constellition, or the
moon at a particular time of day can be learned and used for direction-
finding. Many of the Eskimos also own compasses which they call
taktoksiun (taktok= fog, siun= instrument for). The compass was never

seen in use during this study except as an indicator of ice breakup, and
wpparently is of little importance for navigation.

There is one recent innovation which has had a very pronounced effect
on the Eskimo methods of navigation -- the electric light, Near Wain-
wright, Barrow, and Point Lay there are not only many lights from the
houses and buildings, but also high towers with lights on them at the Dew
Line sites. Many of the stories which were told about being caught in
storrms or becoming lost eventually related the sighting of the Dew Line
beacnon and finding the way home. Others tell of becoming lost because of
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being unable to lccate this landmark, or of having travelled so far from the A
village that it was no longer visible. These towers and lights are probably
visible for 20 miles, especially at night, and stories are told of unusual s
atmospheric refraction making the Icy Cape light visible from Wainwright,
50 miles away.

e et e

Many of the houses in the northwest Alaskan villages row have electric
lights, and all of them have at least bright gasoline lanterns. Thesz lights
always mark the village from far away, especially from out on the sea ice
in the case of Wainwright. Several houses have ‘'hard lights' or lights up
on towers, which are an even greater aid to navigatior. This condition
differs greatly from that of pre-contact times, when there was no light
except a faint glow through the gut skin window on the house roof to show
the location of a village. This probably helps to explain the loss of native
skills in navigation by heavenly bodies. It would indeed be difficult for
them to do without tiuese landmarks, especially the high towers and heacons
of the Dew Line stations spaced every 50 miles along the coast.

The only other means of navigation to be dealt with here is the aurora
borealis. Several men mentioned,when asked,that the northern lights are
sometimes used for navigation because they always are oriented in bauds
from east to west across the sky. Throughout the entire winter, notes
were kept on the auroral orientation, usually observed around midnight.
The results of this check show a monotonous regularity at this hour, with
this east-west orientation showing in virtually 100% of the observations,
‘whenever there are long cohesive hands. There is also a characteristic
curvature of the bands such that the ends point toward the north. It is
therefore possible to become oriented by observing the auroral bands.

There have been detailed studies on the northerr lights by scientists,
such as those doing research at the University of Alaska. From these
studies it is possible that more could be learned of navigation by auroral
bands, and these could be compared to the knowledge of the Eskimos. Itis
worthy of mention that the more spectacular displays of aurora produce
light which can aid the traveller if there is no moonlight. During 1964-
1965, a quiet year for aurora, this happened rather infrequently.

Vi

SEA ICE: EARLY STAGES OF DEVELOPMENT

Introduction

For several thousand years the Eskimos have inhabited Arctic coast-
lines, perfecting an adaptation to one of earth's most unique environments.
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Within this environment there are two principle divisions, the land and the
sea, both of which are the habitat of the Eskimo, On land it was necessary
for him to learn intimately the behavior of the game he pursued, but little
attention needed to be paid to the ground over which he travelled. On the
winter sea ice that covers the ocean there had to be a twofold adaptation;
not only must the behavior of the game pursued from the ice be understood,
but it was equally important to know the behavior of the ice itself,

The resource of the sea during the winter is too rich to be ignored,
especially in an environment that provides with such frugality. In many
parts of the Eskimo domain the sea ice is not at all quiet and stable, but
constantly in motion, sometimes imperceptibly slow but with a hugeness
which betrays tremendous energy; sometimes almost violently rapid. The
sea beneath the ice supports an abundance of life in the form of inverte-
brates, fish, mammals, and sometimes birds. And onlv two predators are
able to survive by moving over the winter ice in pursuit of this game --
the polar bear and man. Of the two, the bear is most at home on the ice,
because he rarely forsakes it in favor of the land. Men are only able to
hurry out over the ice during its most quiet moods, returning to the safety
of the land with whatever spoils are taken.

In order to evolve this adaptation to the sea ice, the Eskimos have
made a ceaseless study cf the ice, watching its every move and experi-
menting with many different methods of avoiding its dangers. Sea ice is
indeed dangerous, mostly because it is continually subject to the will of the
wind and the forces of the current. But were it not so, it would not be
nearly as productive for predatory man. Regardless of how and why it has
been done, the Eskimos have amassed a large body of kncwledge of the sea
ice which permits them to move in comparative safety over it during their
everyday activities, They are experts of sea ice lore, and we who know so
little of it can learn from them.

Much of what is learned from one group of Egkimos should apply to sea

ice wherever it is found, and this covers a huge area of the earth:
The entire area of the Arctic basin together with its seas is

about 8, 800, 000 square km., and the White Sea, with an area of

(about) 95, 000 square km, can be counted as ice covered in winter.

The ice area of the Barents Sea toward the end of the winter is, on

the average, ca. 1,000,000 square km. Tae ice area of tha Green-

land Sea in April - May reaches 900, 000 square km, The total ice

area for the whole Arctic Ocean in winter reaches 10, 800, 000

square km.
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By the end of summer, an average of 1, 500, 00C square km.
melts in the Arctic Basin, about 95,000 square km. in the White
Sea, and around 250, 000 in the Barents. Further, over 1, 250, 000
square km, of ice is carried off annually from the Arctic Basin
into the Greenland Sea, where fundamentally, it melts, Thus, by
the end of the polar summer, the ice area of the Arctic Ocean
decreases to 8,000, 000 square km., due to melting (17).

Formation of New Sea lce

During the late fal! the gradual appcriance of the sea ice is watched
with interest by the Eskimos. The ice does not form early, considering
the iatitude, nor does it form rapidly once it has begun to freeze. Of
course the sea ice is seen first at Barrow, the rorthernmost settlement,
where it appears late in September or early in October. At Point Hope
there is no newly-formed ice until late October. '

In the fail the young sea ice is erratic in its condition and occurrence,
being subject to the slightest wind or current in its movements. Young
ice does not gradually extend out from the shore-line as a large expanse,
thickening as the season progresses. Rathker, it forms out at sea, far
from the sight of the shore, and appears whenever an onshore wind or

current brings it up to the beach. On cold fall days, ice slush forms aloﬁg"

the shore, but does not attain any degree of thickness because it usually 1s
carried away continuously by the current and prevailing easterly winds.

In 1964 it took over one month from the first appearance of ice slush
along the shore until the solid young ice finally was carried ashore and
grounded, so that it remained urtil the following spring. On October 13,
1964 there were a few scattered patches of ice slush, extending out only
15 feet from the shore. The temperature on this firat day of ize formation
was plus 159 F. Until September 2¢ the slushy ice remerined along the
coast, spreading in wide patches cver all of the visible vzean, when the
wind and current were slight, and disappearing whenever they increased
enough to carry it away. This slusiiice revzala its presence easily

because it dampens the wind ripples, bhut is bar<iy visible if there is no

wind.

On Septembei- 28 a fairly sulid cover uof pancake ice, consisting of cir-
cular pieces of newly-formed ice packed together in a wetl grey mass, was
blown ashore. This ice cover iasted for only one day before heing carried
away by the east wind. Slush and pancake ice appeared again on November
2, graduully thickoning o a golid cover over several days' tite, finally
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fcllowed by the appearance of young ice perhaps a foot thick. This heavier
young ice (sikuliagqzoak) reveals itself by a white coloration, unlike the
gray color of thinner ice.

The north-flowing current which brought the young ice ashore was fol-
lowed by a heavy east wind and an offshore current, which again blew it
all out »f sight on November 16. On the 19th a south wind began to blow,
bringing in first slush ice and pancake ice, and on the 20th a strong south-
wester piled and grounded heavy young ice. The first ice hunting was done
on November 24, 1964, as compared to November 22 the preceding year.

During the fall there are, theréfore, no extensive fields of thin young
ice along the coast. The first hunting is done on thick, solid ice, with
little necessity of moving over large thin ice areas. In the vicinity of
Wainwright there is a large saltwater body, in which the ice forms in situ
with little or no movement -- this is the large Kuk lagoon. The Kuk (kuk =
river) is a submerged river outlet which measures perhaps 5 miles across
and runs about 20 miles inland before narrowing and becoming fresh. In
this closed-water body the ice had formed by Septembter 20, 1964, but was
not safe for travel for two or three weeks. There are powerful currents
flowing in and out of the lagoon, caused by the storm tides. When the tide
rises preceding an autumn south wind, the ice of the lagoon cracks and
floods all along its shores for some 40 miles inland. This flooding then
refreezes over the top of the ice, creating an excellent "highway' for dog
sled travel.

This flooding also creates dangers, because the young ice may be solid
in some areas and weak in others. During the fall of 1964 the lagoon
flooded just before many hunters travelled inland to hunt caribou. Several
sleds and men broke through the young ice while crossing it or travelling
along on it before it was safe. The writer's first experience on saltwater
ice was travelling over the refrozen '"flood" in pursuit of caribou and hav-
ing the sled sink beneath him. Since young salt ice is flexible rather than
brittle like freshwater ice, it is advisable to stay on the sled and keep it
moving. If it should stop, the sled would slowly sink through the ice, but
as long as it is moving the ice will probably bend but not break. The
hunters who travel on this ice before it is very thick, test it with an axe or
pick to see how solid it is, and are able to judge it expertly this way. Un-
like ocean ice, the lagoon ice cannot be judged for szfety simply by color,
because of the impurities, such as sediments, contained in it,

Out on the open ocean there is likely to be young ice at any time,
because it forms whenever the ice moves enough to open cracks or leads.
All winter long the open leads offshore are freezing and refreezing, and
this is the best opportunity to observe the cycle of new ice.formation and
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the development of young ice. The Eskimos say very little regarding the
actual formation of sea ice, and in fact do not concern thems=zlves with

this as much as with the methods of dealing with newly-formed ice and,
expecially, the characteristics of ice which has become thick enough to
support the weight of a man. The following notes are given as a brief back-
ground which will help in understanding the special characteristics of sea
ice which are important to the Eskimo. They were derived largely from a
translation of Arctic Ice, which was written by N. N. Zubov {17), a
Russian authority on sea ice.

:
?
i
:

Ice formation can begin in the sea when temperatures are above 0° C
if certain conditions are fulfilled. The sea must be calm and the skies
clear, with the sun dropping toward the horizon. This also requires that
the surface water layer is thin and differs sharply from the layers below,
and radiation from the surface must be strong. The first stage in the for.-
mation of surface ice is the development of small needle-shaped crystals,
which spread and thicken to form a film over the surface of the water. It
is this ""slush ice" {ugurugizak) that dampens the wind ripples wherever
patches of it are formed. In a calm sea, slush ice thickens enough to form
an opaque skin of ice called "nilas' (salogok). Nilas is very flexible,
bending with the waves and when broken, gathering into clumps of pieces.
If there is turbulance on the water surface, this new ice forms into disks
from one to six feet across, with raised rims caused by striking together
along the edges (18). This condition rarely occurs in leads or cracks,
and is usually seen only during the fall freeze-up. Snowfall on the sea
surface accelerates ice formation by cooling and freshening the water and
providing nuclei for crystallization into the water.

All sea ice does not form on the surface. Deep ice forms beneath sur-
face ice, whenever there is a layer ot fresh water below the surface caused
by melting of ice floes. This fresh water can freeze, causing ice-under-
ice, which thickens the melting sea ice by adding to = from below. The
second type is called hottom ice, because it forms ¢ he bottom of the sea
and often rises to the surface "...in some years at the beginning of winter,
ships found themselves surrounded by ice which had suddenly risen from
the bottom of the sea, this was proved by sand and bottom objects that had
floated up with the ice." (17).

But this is away from the subject of young ice because these types of
ice do not require any special techniques in order to cope with them. Dur-
ing the winter ice hunting season the Eskimos along this coast encounter
young ice almost every time they travel out cnto the sea ice. There are
three places in which young ice, called by tha general term sikuliak, is

—————1
usually encountered: in cracks, which can occur anywhere; on the "ice
apron', which forms along the edge of open leads; and in the open leads

themselves.
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The Ice Apron

When a lead opens offshore it may be kept open, frori several hundred
yards to several miles wide, for one day to several weeks' time. Along
the initial edge of the lead there is usually a shear wall of ice through
which the great crack was rent, so that travel by dog team or on foot is
virtually impossible. The crack does not follow along smooth ice areas,
but breaks through rough ice and even large piles, unless there are some
unusually large expanses of smooth ice paralleling the coast. For the first
several days after the ice breaks open, it is therefore difficult to hunt for
seals because it is possible only to wait for them in one area rather than
travelling along the edge to find the best places to hunt. However, almost
immediately after the lead opens, an apron of ice begins tc extend outward
from the edge. It is this apron, or atedaunegak, which serves as a smooth
avenue for travel all along the lead edge.

The development of the ice apron is variable, depending upon the tem-
perature, current, location and probably other factors as well. Sometimes
the ice forms in excess of 20 yards outward during a single 24-hour period,
and the thickness along the base of this new development is great enough to
support a man or a dog team. This rapid development is especially likely
to occur in "bays' along the ice edge, and the slowest development will be
near points on "headlands'. At other times the ice extends outward very
slowly, such that only a few feet of thin ice forms in a night. Near the end
of January there was a long period when ice apron growth at Wainwright
was very slow, even though temperatures were well below 0° F. A pos-
sible explanation for this was seen in a parallel case at Point Hope in May,
also with below zero temperatures. In this case there was an offshore
current, i.e., a current moving away from the landward edge of the ice,
Young ice extended approximately 20 to 25 feet outward during one 24-hour
day on the landward side, but from the seaward side of the lead it developed
out perhaps one-half mile.

The explanation for this phenomena is apparently the current, which
carries slush ice away from the up-current edge and deposits it on the
down-current edge, where it solidifies and forme an apron or field of young
ice. Dnuring the cold winter months the far side of the lead is usually not
visible due to steam fog, so this process is not observable. Since the
Eskimos always hunt on the landward side of the lead, and the lead is kept
open by an offshore current, this explains the fact that they speak of young
ice '"coming in" to close the lead. The extensive fields of voung ice always
grow outward from the down-current side, and when the current changes
they are zarried landward and close the lead.
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If the current more or less parallels the lead edge there is a more
rapid development of the ice apron, and after several days of this type of
current the ice usually closes over the lead completely. Normally, how-
ever, there is an offshore current as long as the lead is open, but the ice
apron forms wide enough to trayel on within two days. At this time the
Eskimos travel to the edge by dog team, using a trail chopped early in the
season through the rough ice, and they move along the edge of this natural
roadway. At first they are careful to keep close to the heavy ice, and do
not travel out far onto the ice apron, but as the apron thickens and extends
up to 50 or 100 yards outward, the hunters travel farther out toward the
water's edge in order to be closer to any seal which might surface.

The thickness of the ice is not uniform, but diminishes toward the edge,
so that the hunter who walks out near to the water to retrieve a seal or
help another man launch his small skin boat must know exactly how far out
to go before the ice is too thin to support him. There are several ways to
judge ice thickness and safety, as well as methods to prevent breaking
through ice which would not normally hold a man., Young salt ice must be
five or six inches thick before it will support a man or a dog sled with com-
plete safety, but a lesser thickness of perhaps four inches will usually
suffice for short periods of time. It has been mentioned also that salt ice
will bend, and will in fact soak water up through the cracks thus created
before giving way beneath a man's weight.

Judging Young Ice Thickness

The most definitive characteristic of safe versus unsafe ice is its color.
Although there are intermediate stages and rare exceptions, unsafe young
ice is very dark in color, usually black. This coloration is caused by the
fact that thin ice is saturated with water and also reveals the color of the
water below. As the ice increases in thickness it begins to rise higher in
the water, and therefore the color becomes gray (sikuliak maptizoak).

Once this color transition takes place, the ice will support a man or a
loaded dog sled. This color distinction is important especially when the
Eskimo is travelling along on a dog sled, because the decision to cross an
area of young ice or a crack must be made ahead of time, and there is no
chance to use other methods of testing the ice without stopping. Not infre-
quently there are large areas of young ice along the lead edge, or espe-
cially when young ice drifts in and closes a lead, where most of the ice is
safe but there are scattered areas of dark unsafe ice. It is possible even
for a fairly inexperienced person to guide a dog team safely between the
weak swots and over the narrowest places where unsafe ice must be crossead.
With a dog team it is especially easy to move over unsafe ice because it
will bend but not enough to break as the sled passes quickly over. Should
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Very dark young ice, too thin to support a man, is

sharply distinguishable from the safe grey ice
beyond.

A hole caused by a ringed seal pushing iis head
through thin young ice to breathe. The circular
arrangement of small ice chunks remains after the
opening frecscs over, leaving ar indicator of

the presence of seals.
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an Eskimo find that he has gone out onto ice which is too thin, he would
never stop the team, but would turn the dogs in a tight corner and without
slowing down return to safer ice.

It is interesting that the ice within one field is not uniformly thick, so
that one cannot plan to encounter ice which is everywhere safe or unsafe in
a given area. Fortunately the color distinction is almost 100% effective,
and the areas of weak and safe ice are usually defined by distinct and
abrupt transitions. This phenomena is most noticeable along the atega~
negak, or ice apron, where there are ''lines of equal ice formation' resem-
bling growth rings. These rings represent different stages of ice develop-
ment, and may be from 1 to 10 feet apart. Why they form is not known to
this writer, but he ha: watched an ice apron grow outward for some 25 feet,
presumably at an even rate, and have several such lines in it.

Somewhere near the water's edge, from 5 to 30 feet away, there is a
transition from safe to unsafe ice. This transition is almost always abrupt,
and along one of these parallel lines. While he walks along the ice edge
the Eskimo usually follows close to this line. In bays the lines are far
apart, and around points they are close together, fo it is necessary to
watch fairly caretully and avoid attempting to cut across a bay rather than
following the lines as they bend inward around the contour of the heavier
ice forming the bay. At points one must walk closer to the heavy ice or in
some cases move up onto it if the apron has not yet frozen safely. The
lines of equal ice formation are therefore a helpful guide to the Eskimo as
he walks or rides along this smooth young ice bordering leads.

It is worth noting here also that dogs will often be shy of unsafe ice,
but not at all infallibly so. Their avoidance of thin ice is probably because
of its wetness, which chills their feet. Sometimes it is difficult to get the
lead dog onto the ice apron or other young ice areas even though the ice is
safe, because of the moist surface. On other occasions the dogs will walk
right out onto black young ice if not told by the driver to turn. The
Eskimo who is travelling on young ice anywhere is continually alert, and
indeed alertness is one of his most exceptionally developed aptitudes. When
on foot it is easy to blunder out onto unsa.e ice without realizing it until
the ice begins to bend or break, especially if there is a scal or polar bear
being stalked. On the dog sled it is easy for one's atteation t, wander
away from the trail ahead. These could be {atal errors, and the Eskimo
seldom allows them to happen.

Color is therefore an important and obvious distinction between 3afe
and unsafe young ice. Fortunately the young ice does not normally become
snow covered because snowfall is slight and infrequent, and the ice is so
moist that the snow usually melts fairly ravidly on any questionable ice.
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A second test for ice safety is that which involves the use of the unaak,
a wooden pole four to eight feet long with an iron hook at one end and a
sharpened iron prod at the other. The unaak is the most important piece of
equipment carried by the sea ice traveller, and only the rifle is seen with
greater frequency in usc «a the ice. Usually the pole is fairly slender, an
inch to one and a half inches in diameter, and round in cross section. It
can be made from any kind of wood. The iron prod is made from a variety
of materials, such as screwdriver shafts, pieces of pipe sharpened and
flattened at one end, large spikes, and various other miscellaneous types
of iron rod which are available. This prod is usually inserted into a hole
in the end of the pole, and a metal band is placed around the wood to pre-
vent splitting. At the other end there is a sharp-pointed hook, with a shaft
3 to 10 inches long, inserted also into the wooden pole. Not infrequently
the pole has been broken or split and has been repaired by splicing and
binding with wire or thong. In former years the point was made from bone,
and at the other end was a leather thong for hanging the pole on the wrist

(2).

The method of using the unaak for ice testing is as simple as the ice-
color test. When the condition of the ice is questionable, the iron prod is
given one firm thrust down into the ice. If it does not go completely
through, the ice is safe; but if it breaks through it will not safely hold a
man. The unaak is therefore carried everywhere during hunting and walk-
ing on the ice, and is thrust into the ice every two or three steps if it is at
all questionable. This test is much more reliable than the color test,
because it is literally infallible and because of the fact that intermediate
ice coloravion does occur. There are also occasions when the ice is
covered with snow, especially after a storm, where it can be blown over
weak ice, and the unaak is absolutely essential at such times.

The Eskimos warn repeatedly that the ice can be dangerous after heavy
storms which cause much drifting snow. There are sometimes open holes
or cracks, or areas of thin ice, which become covered with snow during
the storm and remain unsafe afterward, covered with drifted snow. A
crack with snow blown over it in this way is called kupak aputilik., Thisg
takes place most cften in the spring, but there is no reason why it could
not occur at any time. Several of the Wainwright Eskimos mentioned thai
they had fallen through the ice because of this condition, ¢nd some men-
tioned having seen it where there was no ice at all beneath the snow, a
condition called mafshak.

This type of condition was present at Wainwright during the early spring
of 1965, From April 10th until the 12th there was a powerful south wind
which raked the coast all the way from Point Hope up to Barrow, causing
cxtensive flooding and cracking of the sea ice. Following this the
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temperature ranged intc the 20!'s during the day, but fell below zero at
night. On the 19th the writer observed several areas where drifts from

the storm covered fairly extensive areas of soft slus'.y ice, and in some
cases there was a layer of water several inches deep between the young ice
and the snow. Around these areas there were no surface indications what-
ever to warn of the dangerous conditions and it was discovered only because
dogs and sleds sank deeply into the soft slush. On the following day, April
20, an Eskimo who was running behind his sled fell through in such a place,
and fortunately was saved from a deep dunking because he was holding the
upstanders of his sled.

Another form of unsafe ice, which is perhaps best discussed here, is
called '""mush ice", a type of slushy ice caused by the grinding together of
the edges of ice floes and ice pans. Whenever there is any parallel or
shearing movement of great fields of ice, there are areas where the ice is
ground and pulverized, sometimes filling the water with a heavy ice slush.
This ice is called pogazak when it forms, and it later freezes into a solidi-
fied mass if the temperatures are cold enough., During the winter it is
often found completely filling a frozen crack, from 6 inches to 15 feet
across. This is called iginik. As long as it is frozen solid it is nv danger
to the ice traveller, and often forms a trail through rough ice areas, since
cracks are easier to follow than clambering over the ice piles. This solid-
ified slush is very bumpy, however, and it is easy to turn an ankle by walk-
ing on it. It is also very abrasive, so that it can wear through boot soles
quickly.

During the late spring this slushy ice becomes dangerous because the
warmer temperatures allow it to remain an unfrozen mass for days. Since
it tends to thicken and eventually protrude six inches to a foot above water,
it becomes fairly white and looks deceptively safe. Quite often, however,
the color is distinctively darker than the surrounding solid ice or ice pans,
so that even from a distance snow-covered solid ice shows up much whiter
than slush. However, there is no real distinction colorwise between mush
ice which has frozen solid and that which is unfrozen and soft., In this case
the test is the same as is used for any doubtful ice ~- one thrust of the
unaak, or ice prod. If the thrust goes through the ice it is unsafe for a
man's weight. This ice is especially dangerous should a man go through
it, because it is 80 slushy that it bursts instantly and also affords no hand
hold. It is said that when a man goes through mush ice, the hole fills up
ove:r him because the slush is 8o unconsolidated.

MovinLOver Thin Ice

More will be said regarding emergency procedures in casc of falling
through young ice, but first there are some notes on the methods of
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A moving ice floe photographed from the edge of the
landfast ice near Point Hope. Such floes are exten-
sively broken near the edges, and became increasing-
ly unconsolidated as the spring and summer progress.

e . ’ - «.“'-‘ —

An open spot along the lecad cage near Point Hope.
Considerable accumulations of unconsclidated mush
ice arc scen in the lower right, caused by moeving
floes grinding against the landfast ice.
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avoiding such an accident. In actuality there are few occasions when
Eskimos are forced to walk over dangerously thin ice nowadays, although
apparently it was more commonly done in tihe old days when men travelled
far out onto the ice even when it was in motion. The most probable situa-
tions demanding that a man walk over young ice would be: (1) during daily
hunting trips where some walking onto young ice is required for retrieval
of killed seals, (2) if one is forced to cross an area of weak ice in order
to reach safer ice than that which he is already on (e.g., caught on a drift-
ing ice floe), (3) if the traveller is not watching where he is walking or
driving dogs, and goes out onto thin ice, (4) if the ice is srow covured so
that the color is not visible, (5) in modern times, if a man 18 involved in
an airplane crash or boat atcident on the sea ice, and (6) if travelling in
times of severe sensory deprivation, such as a windstorm, which an
Eskimo would seldom do.

There is an old method of walking on young ice, by which a man can move
over ice that normally would not support him. This method may, in fact,
have been learned from the polar bear, which is said to be able to move
over ice that evenr the most skillful Eskimo could not walk on. A story was
told by one man of a White hunter who was searching for poiar bear with
his airplane. He figured, with disasterous results, that any ice strong
enough to support a bulky polar bear would support his airplane. He
attempted to land on black young ice on which a bear was walking, and
crashed through it. When a bear comes to an area of thin ice that it wishes
to cross, it simply spreads its legs wide, even until its belly tcuches the
ice, and crawls along without stopping, The ice usually will not break
beneath it.

This is the method by which men also move over thin ice, although for
them the consequences of falling through are niuch more severe than for
the aquatic polar bear. The method was demonstrated by several Wain-
wright men, although none would do so on the thin ice itself because it is
rnot a common Eskimo philosophy to take unnecessary chances. Inessence
it consists of spreading the legs as widely as possible, while still retaining
3ood coordination, and sliding them along quickly and evenly withcut lifting
them from the ice. The vital principle is to keep moving and never stop
the fast and even pace until attaining safe ice again. It is also advised not
to look down, but to keep looking a few tfeet ahead to avoid becoming pan-
icked. If one has walked out onto thin ice by accident, it is probably best
to turn back quickly, having turned a tight corner and spread the legs
widely a¢ soon as the ice is felt bending underfoot. It would obviously
be too dangerous to stop and turn back, hence the idea of turning a corner.

If the ice is too thin tu walk over on foot, the imitation of the polar bear
is carried further by getting down on all fours and crawling along with arms
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and legs again spread widely. And, this failing, there is no choice but to
lie flat on the ice, arms and legs stretched out, and squirm along {8). One
Eskimo said that when he was walking over young ice and felt the ice give
beneath one foot he would throw himself prone, as gently as possible under
the circumstances, and roll for safety. Such methods are strictly for
emergency because sea ice is so very wet that it would not be worth svok-
ing the clothing if better means of crossing the thin ice could be found.

Young ice always has on its surface a wet and salty layer, even if the
temperature is minus 30° and the ice is several weeks old, and even if
there is a thin snow cover. Of course this condition varies according to
these factors, but the Eskimos seldom sit on any sea ice without some
sort of protection. This wetness is especially important to those who hunt
seals along the ice apron, because this ice usually is devoid of snow cover,
and is relatively newly formed. In old times there was a flap of loonskin
or other waterproof skin carried by hand or tied around the waist so that
whenever a man sat down he was protected from the wetness by sitting on
the skin. Men today are less careful about this, often sitting down to shoot
without any protection for the clothing, but some use pieces of caribou skin,
gun cases, or sit on the dog sled. This mcisture which soaks up from the

ice is called masahoh.

Returning to the subject of walking over young ice, it is interesting to
note the amount of individual variation of proficiency in this skill. Young
hunters, particularly in former times, 'followed' the older and especially
the niore expert hunters out, and learned the sea ice skiils by watching and
listening to them. There were some men who were most expert at walking
on young ice, and it was best to learn this skill from them. Tod